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1 System Overvievv 


SC2713is an integrated power-management integrated circuit (PMIC) for mobile 

applications powered by a rechargeable battery. SC2713 also integrated an audio 
codec for voice and audio. This document specifies the functions and features of 

SC2713. 


1.1 General Description 


As a add-ons for Shark chip, SC2713 implemented two main functions, power 

management, voice and audio codec. SC2713 provided flexible control for its power 

supply, normal mode and standby. Besides, SC2713 provided various digital and 

analog function modules: 

e Realtime controller; watch dog controller; interrupt controller; coulombmeter 
controller; PWM controller, BC1.2 controller, extra interrupt controller. 

e = Auxiliary ADC, keypad LED, white LED driver(boost or parallel mode), vibrator 
driver, flash driver, RGB driver, charger, charge pump, etc. 


Overall, SC2713 presents a revolutionary platform for mobile devices. 


Audio 


SC2713 audio interface integrates D/A and A/D converters for Voice band, it also 
provides stereo input and analog MUX. 


Power Management 

With 6 DCDCs and 23 LDOs on chip, SC2713 offers various low-power features to 
help reduce system power consumption. These features include deep sleep (standby 
mode), AP system sleep, CP system sleep, ARM processor sleep mode, DSP 
processor sleep mode, power down mode for individual peripheral etc. The advanced 
low leakage CMOS process which SC2713 adopted provide and overall low leakage 
solution. 


Package 
SC2713is offered in a 8.0 mm x 8.0 mm x 1.0 mm (max), 201 balls, 0.5 mm ball pitch, 
wire bonding package. 


1.1 SC2713 Features 


1.1.1 General Features 


V.0.8 


e Spreadtrum’s ADI slave interface to receive Read/Write operation from Shark 
chip. 


e Spreadtrum’s Audio slave interface to communicate with Shark chip for voice 
and audio. 


e Integrated realtime controller (RTC) and watch dog controller (WDG). 
e Integrated one interrupt controller. 

e Integrated PWM controller. 

e Integrated coulombmeter controller. 

e Integrated 32 channels 12 bit auxiliary ADC and BC1.2 controller. 
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Integrated voice and audio codec, support stereo audio output. 

Integrated 7s reset circuit. 

External supply voltages: battery 3.6V (typical), optional backup battery 2.8V 
(typical). 


Internal supply voltages: analog 2.85V or 3.3V, digital I/O 2.8V or 1.8V(typical) 
and RTC power supply 2.8V (typical). 


1.1.2 Power Management Features 


Integrated 6 DC-DCs and 23 low dropout regulators (LDOSs), supplying power 
for internal chip or external devices. All such DC-DCs and LDOs can be 
powered down and up with software management. 


Support standby mode with small deep-sleep current. 


Integrated Li-ion battery charger, support charging from USB or external 
adaptor. The charger voltage can be measured with auxiliary ADC. 


Integrated 5V 150mA output charge pump for OTG. 
Integrated whiteLED driver, keypad driver, flash driver, RGB driver, vibrator. 


1.2 Chip Architecture 
ei! RRASA. 1 shows the chip-level functional block diagram of SC2713. 


ADIIF 
adi_slave 
BLTC 
WDG 
analog top 
RTC ( 
EIC DCDC/LDO 
Voice/Audio 
PIN REG nie 
aa) FGU > AUXADC 
a Charger 
ADC — 
Coulumb 
INTC LED driver 
PWM BC1.2 detector 
Charger pump 
THM — 
AUDIFA <—— > 
AUDCFGA «—— > 
ANA REG(GLB) <>} 
Figure 1-1 SC2713 chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the SC2713 chips are MSL 3, which had 
been marked on the label for every package. 


2.1 Top Marking Definition 


SC2713 


SPREADTRUM' 


SC271 3 Product name 


XXXXXXXX nN 
XXXXXXXX EN 


XXXX YYWW > Production date code 


© 07 > Internal code 
Figure 2-1 Top marking definition 
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2.2 LFBGA Pinout 
1 2 3 4 5 6 7 8 9 10 1 #12 13 14 = 15 


EXT. 

TL_EN 

0 

EXT. 

DMN | DPN | paint | LOMO | TL EN 
ABC i 


Figure 2-2 201-ball LFBGA pinout 


2.3 Package Outline 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 11 of 466 


This document contains information on a product under development. 
Snreadtriim reservas the rinht ta channe ar diecantiniie thie nradict witharit notice 


LGNSPREADTRUN' SC2713 Device Specification 


CAVITY 


DETAIL : “A 
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„o — Dimension in mm 1 Dimension in inch _ 
dhë MAX 


NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 
ËN PRIMARY DATUM Q AND SEATING PLANE ARE 


DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


AN DIMENSION “b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 

THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 

5. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


Figure 2-3 Package outline 
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2.4 Reflow Profile 


000 1200 240.0 360.0 
Time (s) 


Figure 2-4 Reflow profile 


Note: 
1. Recommended reflow profile for lead-free solder paste 
° Ramp at 1-2°C per second to 245+/-5°C 
° Dwell at 235°C for 10 seconds 
° Dwell at 217°C for 30~60s 
° Total reflow time is about 220-270 s 
° Cold down ramp < 4°C/s 
2. Recommended solder paste type 
° SnAgCu solder paste 
° Metal contents should be about 88.5% 
3. Recommended parameter for stencil making 
° Metal mask thickness: 5 mils 
° Opening area ratio: 100% 


V.0.8 Spreadirum Communications, Inc., Confidential and Proprietary 15 of 466 


This document contains information on a product under development. 
Snreadtriim reservas the rinht ta channe ar diecantiniie thie nradict witharit notice 


LANSPREADTRUNI' 


3 Pin Information 


3.1 Pin symbol descriptions 
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The follovving table explains the symbols used in the pin lists. 
Table 3-1 Definition of pin symbols 


Qela [Symbol Type Deseriion OT 
Po. Digital output 
pi 
i Digital output with tri-state option 
Type 
Digital bi-directional pin 
V/O/T Digital bi-directional pin with tri-state option 


Input with pull-up 
{IPD | Input with pull-down 


Value OH Output “1 


3.2 Pin List 
Table 3-2 Pin List 


SPBC2_24X S 
ie=1, oe= 0 
XTL_BUF_ENO 


RFO 26M clock 
output enable 
signal, high active 


SPBC2 24X S 
ie=1, oe= 0 
XTL_BUF_EN1 


RF1 26M clock 
output enable 
signal, high active 


SPBC2 24X S 
XTL BUF EN2 es 


RF2 povver enable 
signal, high active 


SPBC2 24X S CLK 32K ie=0, oe= 1,0 


32K clock output 


Production test 


M5 
SPPAD3 S I VIO 0 mode input, high 
PRODT active 
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ie=1, oe= 0 


Audio IF TX data 
synchronize 
signal 


SPBC2_24X_S 


AUD_DADO 


ie=1, oe= 0 


Audio IF TX data 
bit 0 


SPBC2 24X S 


AUD DADI1 


ie=1, oe= 0 


Audio IF TX data 
bit 1 


SPBC2_24X_S 


AUD ADSYNC 


ie=0, oe=1,0 


Audio IF RX data 
synchronize 
signal 


SPBC2_24X_S 


AUD_ADDO 


ie=0, oe=1,0 


Audio IF RX data 


SPBC2_24X_S 


SPBC2 24X S 


AUD SGLK 


ADI SCLK 


ie=1, oe= 0 


ie=1, oe= 0 


Audio IF TX/RX 
data clock 


ADI IF TX/RX 
clock 


SPBC2 24X S 


ADI SYNC 


ie=1, oe= 0 


ADI data 
synchronize 
signal 


SPBC2 24X S 


SPBC2 24X $ 


ADI D 


ANA INT 


ie=1, oe= 0 


ie=0, oe= 1,0 


ADI IF data(bi-dir) 


A/D die interface, 
high active 


SPBC2 24X S 


CHIP_SLEEP 


ie=1, oe= 0 


A/D die interface, 
high active 


L3 


SPBC2_24X_S 


SPSOS2 24X H 


EXT RST B 


PBINT 


VIO 0 


ie=0, oe= 1,0 


ie=1, oe= 0 


A/D die interface, 
low active 


Power on button, 
low active 


J5 


SPSOS2 24X H 


PBINT2 


VIO 0 


ie=1, oe= 0 


Power on button2 
required by SS 
test equipment, 
same as PBINT 
but without 7s 
hardware reboot 
function, low 
active 


K5 


SPBC2_24X_S 


EXT_XTL_ENO 


VIO 0 


ie=1, oe= 0 


External request0 
for 26M clock, 
high active 


L5 


SPBC2 24X S 


EXT XTL ENI 


VIO 0 


ie=1, oe= 0 


External request1 


for 26M clock, 
high active 
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L4 SPBC2_24X S LCM CABC I VIO 0 ie=1, oe= 0 Feedback of LCD 
AVDD1V8 power 
pi AVDD1V8 VAAI jë supply output 
VDDEMMCIO 
A2 VBATD - power supply 
VDDEMMCIO output 
VDD1V8 power 
Ee VDD1V8 VERTD g supply inout 
VDDCAMD power 
ca VDDCAMD E |e supply output 
VDDAMP power 
a VDDAMP i VERID: nis supply output 
VDD2V8 power 
Pë VDD2V8 g XBAI supply inout 
VDDUSB power 
Be VDDUSB i VBA N > supply output 
VDDD2V5 power 
AS VDD2V5 j Ub Da i supply inout 
Second stage 
B3 - VBATD |- LDO supply 
VDCDC GEN input 
Second stage 
C3 : VBATD |- LDO supply 
VDCDC GEN input 
VDDEMMCCORE 
C4 VDDEMMCCOR | - VBATD |- power supply 
E output 
i i VDDSIM1 power 
Da VDDSIM1 VBATD supply output 
i VDDSIMO povver 
Be VDDSIMO i VBATD supply output 
i VDDSIM2 power 
ES VDDSIM2 i VBATD supply output 
Second stage 
E1 - VBATD |- LDO supply 
VBAT_OPT input 
VDDCAMIO 
E2 - VBATD - power supply 
VDDCAMIO output 
i i VIO power supply 
KI VIO SETE input 
VDDAO povver 
ele VDDAO g TBR g supply inout 
B13 AVDDVB - VBATA - AVDDVB power 
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supply inout 
VDDSD power 
VDDSD supply output 
VDDCAMA power 
VDDCAMA supply output 
VDDRFO power 
VDDRFO supply inout 
VDDRF1 power 
VDDRF1 supply output 
VDDRF2 power 
VDDRF2 supply output 
VDDCAMMOT 
power supply 
VDDCAMMOT output 
Backup battery 
power supply 
VBATBK inout 
G5 VSS : s e Ground 
H6 VSS - - - Ground 
L6 VSS - - = Ground 
J7 VSS À - - Ground 
H8 VSS - - - Ground 
J8 VSS - - - Ground 
H9 VSS - - - Ground 
J9 VSS - - - Ground 
D10 VSS - - - Ground 
K10 VSS - - - Ground 
L10 VSS - - = Ground 
K7 VSSDRV - - - Driver Ground 
L7 VSSDRV - - - Driver Ground 
M7 VSSDRV = - - Driver Ground 
K8 VSSDRV - - - Driver Ground 
L8 VSSDRV - E - Driver Ground 
M8 VSSDRV - - - Driver Ground 
N8 VSSDRV - - - Driver Ground 
K9 VSSDRV - - - Driver Ground 
L9 VSSDRV - - - Driver Ground 
M9 VSSDRV - - - Driver Ground 
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M10 VSSDRV - Driver Ground 
M11 VSSDRV - Driver Ground 
D6 i Charge Pump 
CPGND Ground 
D7 AVSSPA - Audio PA Ground 
E8 AVSSPA - Audio PA Ground 
F10 i Voice band 
AGNDVB Ground 
N13 i Charge Pump 
VSS_CP Ground 
7 VBATBU DDR buffer out 
VDD_BUFOUT CK 
26MHz sine wave 
CLK26M_SINE VDD YS input 
DDR voltage 
Gis OPTION2 PONTE option 
DDR voltage 
lk OPTION1 VERTBK option 
Charger method 
ERA OPTION3 VBATER option 
Current sink of 
a WHTLED_ BO VERTA white LED driver 
Current sink of 
ae VVHTLED 181 VERTE white LED driver 
Current sink of 
oe VVHTLED. 1B2 TEATA white LED driver 
Current sink of 
BS WHTLED_IB3 DATA white LED driver 
Current sink of 
ae VVHTLED. 1B4 VERTA white LED driver 
Resistor of white 
Mia DRIVER_RSET VERIA LED driver 
Current sink of 
L12 VBATA white FLASH 
FLASH_IB driver 
Current sink of 
më RGB. 1BO ai RGB driver 
M15 RGB IB1 VBATA Current sink of 
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RGB driver 
Current sink of 
RGB_IB2 RGB driver 
Current sink of 
KPLED KEYPAD LED 
Current sink of 
VIBR Vibrator 
Auxiliary 
A8 - microphone 
AUXMICN negative input 
Auxiliary 
B8 - microphone 
AUXMICP positive input 
D8 HEADSET LIN 
T 
A9 : Head microphone 
HEADMICP positive input 
B9 i Head microphone 
HEADMICN negative input 
Line out positive 
c9 - output, followed 
AORP by a PA 
Line out negative 
C10 - output, followed 
AORN by a PA 
D9 Headphone plug 
HEADMIC IN in pad 
Microphone 
ae MICP i positive input 
B10 _ Microphone 
MICN negative input 
320ohm stereo 
headphone 
E10 i L-channel driver 
HEAD PL output 
320hm stereo 
E1] i headphone 
R-channel driver 
HEAD_P_R output 
A11 AIL1 - Line in 
B11 AIR1 - Line in 
C11 VREFN - 
p 32ohm earphone 
an EARN driver negative 
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output 
32ohm earphone 
driver positive 
EARP output 
Microphone bias 
MICBIAS voltage 
i Headphone bias 
HEADMICBIAS voltage 
Auxiliary 
Microphone bias 
AUXMICBIAS voltage 
VCMI 
Audio DAC output 
driver common 
mode voltage 
E5 VBATD - - - VBAT 
F5 VBATD - - - VBAT 
E6 VBATD - - - VBAT 
F6 VBATD - - - VBAT 
D13 VBATA - - - VBAT 
E13 VBATA - - - VBAT 
E14 VBATA - - VBAT 
A7 VBATPA - - - Audio PA VBAT 
B7 VBATPA - - - Audio PA VBAT 
M3 VBAT_BUCK - - - DCDC core VBAT 
RG i i i DCDC VBAT 
VBATDRV DRIVER 
P7 i i i DCDC VBAT 
VBATDRV DRIVER 
R7 i E DCDC VBAT 
VBATDRV DRIVER 
P8 i i DCDC VBAT 
VBATDRV DRIVER 
N9 p : i DCDC VBAT 
VBATDRV DRIVER 
P9 i E ; DCDC VBAT 
VBATDRV DRIVER 
N10 _ i DCDC VBAT 
VBATDRV DRIVER 
N11 _ _ _ DCDC VBAT 
VBATDRV DRIVER 
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DCDC VBAT 
VBATDRV DRIVER 
DCDC VBAT 
VBATDRV DRIVER 
DCDC VBAT 
VBATDRV DRIVER 
Charge Pump 
VBAT_CP VBAT 
32K crystal 
OSC32KI VERTER oscillator input 
32K crystal 
OSC32KO ee oscillator output 
PA supply from 
AVDDPA VBA LDO 
PA_OUTP VBATPA PA positive 
PA_OUTP VBATPA PA positive 
PA_OUTN VBATPA PA negative 
PA_OUTN VBATPA PA negative 
Charge pump cap 
CAP_N negative 
Charge pump cap 
CAP_P positive 
CPVDD 
CPNEG 
AMPG_VCOM 
HEAD AMPG 1 
NL 
HEAD AMPG 1 
NR 
HEAD DRO L 
HEAD DRO R 
DCDC CORE 
P4 : ao e Negative 
VFB CORE N Feedback 
po i VBATBU |_ DCDC CORE 
VFB CORE CK Feedback 
R2 _ VBATBU |_ DCDC WRF 
VFB_WRF CK Feedback 
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VBATBU 
CK 


$C2713 Device Specification 


DCDC WPA 
Reference input 


VFB_WPA 


VBATBU 
CK 


DCDC WPA 
Feedback 


VFB_MEM 


VBATBU 
CK 


DCDC MEM 
Feedback 


VFB_ARM 


VBATBU 
CK 


DCDC ARM 
Feedback 


VFB_ARM_N 


VBATBU 
CK 


DCDC ARM 
Negative 
Feedback 


LX_ARM 


DCDC OUTPUT 
LX 


LX_ARM 


VBATDR 
V 


DCDC OUTPUT 
LX 


LX_ARM 


VBATDR 
V 


DCDC OUTPUT 
LX 


LX ARM 


VBATDR 
V 


DCDC OUTPUT 
LX 


LX_GEN 


VBATDR 
V 


DCDC OUTPUT 
GEN 


LX GEN 


VBATDR 
V 


DCDC OUTPUT 
GEN 


LX_MEM 


VBATDR 
V 


DCDC OUTPUT 
MEM 


LX MEM 


VBATDR 
V 


DCDC OUTPUT 
MEM 


LX_CORE 


VBATDR 
V 


DCDC OUTPUT 
CORE 


LX_CORE 


VBATDR 
V 


DCDC OUTPUT 
CORE 


LX_CORE 


VBATDR 
V 


DCDC OUTPUT 
CORE 


LX_CORE 


VBATDR 
V 


DCDC OUTPUT 
CORE 


LX WPA 


VBATDR 
V 


DCDC OUTPUT 
WPA 


LX_WPA 


VBATDR 
V 


DCDC OUTPUT 
WPA 


LX_WRF 


VBATDR 
V 


DCDC OUTPUT 
WRF 


L1 DMIN VDDUSB BC1.2 DM input 
M1 DMOUT VDDUSB BC1.2 DM output 
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VDDUSB BC1.2 DP input 
VDDUSB BC1.2 DP output 
VDRV2 
VDRV 
VCHG 
CV_COMP 
CC_COMP 
VBAT_SENSE 
ISNESE 
SENSE P 
SENSE_N 
VDDRFO 
VDDRFO 
VDDRFO 
VDDRFO 
M12 CP_VOUT - - 
P14 CP CP - - 
P15 CP_CN - - 
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3.3 Pin Control Registers 


3.3.1 Memory map 
ARM base address: Ox4003 8180 


Ox04 ADI SCLK 10'h100 
0x08 ADI SYNC 10'h100 
0x0C ADI_D 10'h300 
0x10 AUD DASYNC | 10'h100 
0x14 AUD DADO 10'h100 
0x18 AUD_DAD1 10'h100 
0x1C AUD ADSYNC | 10'h100 
0x20 AUD_ADDO 10'h100 
0x24 NA 10'h100 
0x28 NA 10'h100 
0x2C AUD_SCLK 10'h100 
0x30 CLK_32K 10'h100 
0x34 XTL BUF EN2 | 10'h100 
0x38 XTL_BUF_EN1 | 10'h100 
Ox3C XTL BUF ENO | 10'n100 
Ox40 CHIP SLEEP | 10'hi00 
Ox44 EXT RST B 10'h100 
0x48 ANA_INT 10'h100 
Ox4C LCM_CABC 10'h100 
0x50 EXT_XTL_ENO | 10'h170 
0x54 EXT_XTL_EN1 | 10'h170 
0x58 PBINT 10'h100 
0x5C PBINT2 10'h100 


3.3.2 Register Description 


3.3.2.1 Pin Control Register Description 
Description: Pin control register share the same bit format shown as below: 
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[ost address [Other Pin contra register rset value depends) | PLNAE REGJ 
pele) ses lala lej sjell 


Reserved 


| Type | 


PIN_ 
PIN_NAME_ E | NAM 
drv = Ew 

a pu 


Reserved 


Note: 


“PIN_NAME” represents each pin. For default value of each control bit please refer to in Memory 
Map. 


Field Name Bit Type Reset Description 
Value 


PIN_NAME_drv 5 8] Driver ovd E select 
00: 2mA 
01: 6mA 
10: 12mA 
11: 24mA 


PIN NAME func_wpu (177. |RWw | | Weakly pull up for function mode 


PIN NAME func. vypd ee Weakly pull down for function 
mode 


PIN_NAME_sel [5:4] R/W Function select: 
2’b00: Mode0 
2'b01: Mode1 
2'b10: Mode2 
2'b11: Mode3 


PIN NAME. vvpu [3] R/W Weak pull up for chip deep sleep 
mode 

PIN_NAME_wpd [2] R/W Weak pull down for chip deep 
sleep mode 

PIN NAME ie [1] R/W Input enable for chip deep sleep 
mode 

PIN NAME oe [0] R/W Output enable for chip deep 
sleep mode 
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3.4 PAD Information 


3.4.1 Digital Pad Type Description 
Table 3-3 Digital Pad Type Description 


SC2713 Device Specification 


Pin Type Descritpion 

SPBC2_24X_S Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength, Stagger PAD. 

SPPAD3_S Analog input PAD, Stagger layout IO. 


SPSOS2 24X H 


Open Drain Bi-direction Pad, 20K resistor pull-up to VBAT, 
Programmable Driver Strength with Schmitt Trigger Input 


SPVDD2_H VDDCORE stagger power pad. 
SPVSS2_H Core stagger ground pad. 
SPVDD3_H VDDIO stagger power pad. 
SPVSS3_H VSSIO stagger ground pad. 


3.4.2 SPBC2 24X S 


Truth Table: 
Input Function: 
PAD |C IE | OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 1 0 X X 0 0 0 
1 1 1 0 X X 0 0 0 
Output Function: 
PAD JA JIE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
0 0 |0 1 X X 0 0 0 
1 1 0 1 X X 0 0 0 


Input &Output function: 


PAD JA)CJIE | OE DRV[1] | DRV[0] | WPU | WPDI WPDO 
0 0jo l1 1 X X 0 0 0 
1 H11 1 X X 0 0 0 

Tri state: 
PAD JA JIE OE DRV[1] | DRV[O] | WPU | WPDI WPDO 
HZ 0 |0 X X 0 0 0 
HZ 1 10 0 X X 0 0 0 


Soft Pull-up Function: 


PAD A |E OE DRV[1] | DRV[0] | WPU | WPDO 
1 XIX X X 1 0 
Forbidden | X | X 0 x x 1 1 
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Soft Pull-Down Function: 
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PAD A (IE OE DRV[1] | DRV[O] | VVPU | WPDO 
0 X IX X X 0 1 
Forbidden | X | X 0 X X 1 1 
Driver Strength Select Function: (VDDIO=3.0V only) 
DRV[1] | PRVIOJ 
0 0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 
All True Table: 
DRV[1:0] | IE | OE | WPUO WPDO WPDI | A PAD C 
X 0 |0 0 0 0 X Z 0 
X 0 1 0 0 0 0 0 0 
X 0 1 0 0 0 1 1 0 
X 1 0 0 0 0 X 0 0 
X 1 0 0 0 0 X 1 1 
X 1 1 0 0 0 0 0 0 
X 1 1 0 0 0 1 1 1 
X 0 |0 0 1 0 X 0 0 
X o |0 1 0 0 X 1 0 
X 0 10 1 1 X X F 
X 0 |X X X 1 X F 
X xX N X 1 X X F 
X X l1 1 X X X F 
X 1 X X 1 X X E 
X 1 X 1 X X X F 
DC Parameter: 
SS TT FF 
Vr Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 100K 70K 40K 
RPD | Pull-down resistor 100K 70K 40K 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.9mA 
Ist Standby Current X X <0.1uA 
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loz 


Tri-state output leakage current @Vo=3V or OV 


x <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpoad=30pf, VDDIO=3V, Temp=125C,,. 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 
A-PAD 2mA 11 15 7.4 10.24 
6mA 5.9 6.8 6.2 7.8 
12mA | 3.74 3.1 4.92 5.2 
24mA | 2.73 2.65 4.5 4.4 
OE-PAD | 2mA 11 15 7.8 10.24 
6mA 5.9 6.8 5.4 6.5 
12mA | 3.74 3.1 4.4 4.8 
24mA | 2.73 2.65 3.92 3.9 
3.4.3 SPSOS2 24X H 
Truth Table: 
Input Function: 
PAD |C | *IE | OE DRV[1] | DRVIOJ | WPDI WPDO | WPUS 
0 0 | *1 X X 0 0 X 
1 1 | *1 0 X X 0 0 X 
Output Function: 
PAD A |*IE | OE | DRV[1] | DRV[0] | WPDI WPDO | WPUS 
0 0 |*0 1 X X 0 0 X 
VVeako | 1 | *0 1 X X 0 0 X 


“weak0: because the SPSOS2 24X is a open drain circuit, if the A=1, the Post PMOS is off, the 20K 
GND resistor pull down the pad to weak 0. 


Input &Output function: 


PAD A | C | *IE | OE | DRV[1] | DRV[O] | WPDI | WPDO | WPUS 
0 0|;0/}*1 1 X X 0 0 X 
VVeako | 1 | 0 | *1 1 X X 0 0 X 


“weak0: because the SPSOS2 24X is a open drain circuit, if the A=1, the Post PMOS is off, the 20K 
GND resistor pull down the pad to weak 0. 


Tri state: 
PAD A |*IE | OE DRV[1] | DRV[O] | WPDI VVPDO | WPUS 
weakO 10 | *0 0 X X 0 0 X 
vveako |1 |*0 X X 0 0 X 
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“weak0: because the SPSOS2 24X is a open drain circuit, if the OE=o, the pad should be HZ, but the 
20K GND resistor pull down the pad to weak 0. 


Soft Pull-Down Function: 


PAD A | IE | OE | DRV[1] | DRV[O] | WPU | WPDO | WPUS 
0 X|X |0 X X 0 1 X 
Forbidden | XIX | 0 X X 1 1 X 


Driver Strength Select Function: 


DRV[1] | DRV[O] 
0 0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 

All True Table: 
DRV[1:0] | 1E | OE | WPDO WPDI | A PAD |C 
X 0 10 0 0 X 0 0 
X 0 11 0 0 0 0 0 
X Oo 11 0 0 1 0 0 
X 1 0 0 0 X 0 0 
X 1 0 0 0 X 1 1 
xX 1 1 0 0 0 0 0 
X 1 1 0 0 1 1 1 
X 0 10 1 0 X 0 0 
X 0 10 0 0 X 0 0 
X 0 10 1 X X F 
X 0 JXSIX 1 X F 
X XI Y 1 X X F 
X X 1 X X X F 
X 1 X 1 X X F 
X 1 X IX X xX F 


DC Parameter: 


SS TT FF 
Vr- Schmitt trig. high to low threshold point (VDDIO-3V) 1.05 1.04 1.04 
Vret Schmitt trig. Low to High threshold point (VDDIO-1.8V) 1.13 112 1.09 
Vr- Schmitt trig. high to low threshold point (VDDIO-1.8V) 0.57 0.55 0.57 
Ist Standby Current X X <0.1uA 
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loZ Tri-state output leakage current @Vo=3V or OV 


x c0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 
A-PAD 2mA X 15 X 10.24 
6mA X 6.8 X 7.8 
12mA |X 3.1 X 5.2 
24mA | X 2.65 X 4.4 
OE-PAD | 2mA X 15 X 10.24 
6mA X 6.8 X 6.5 
12mA |X 3.1 X 4.8 
24mA | X 2.65 X 3.9 


3.4.4 SPPAD3_S 
Signal pad with ESD diode to Vbat(No driver strength,no buffer). It's a stagger PAD. 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality of SC2713 is subject to the absolute maximum/minimum values listed in 
Table 4-1. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings of SC2713 


e | 
Pi Piu voae on ry ga en J oe | ee Ju 
ae a <a a 


I DC drive current for E£ARP, EARN, AUXSPP and 
Al2 AUXSPN 


stresses maximum. 


Maximum DC Input current for any non-supply pin 
2 Ambient temperature 
Storage temperature 


Vpulse, 
Voltage surge on vbat 


Note: Vpulse and Tyvidih is described below: 


Maximum ESD stress voltage, Human Body Model, 
y any pin to any supply pin, either polarity or any pin to 
max, ESD | all non-supply pins together, either polarity. Three 


Figure 4-1 Voltage surge on VBAT 
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4.1.2 Recommended Operating Conditions 
SC2713 is recommended to operate under the conditions list in Table 4-2. 


Table 4-2 Recommended operating conditions 


e NE Ka 
E E 


Note1: Hardware stops charging if VCHG is higher than 9.2V and the maximum value of VCHG can be set by 
software. The higher maximum value of VCHG, the stricter Vds requirement of external MOSFET. 


Note2: The value set by software should be 10% higher than maximum value of VCHG listed in table to 
guarantee all chips can stop charging over the maximum value of VCHG. 


4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


Human body mode! MIL STD 883G, method 3015.7 


Charged-device model | JESD22-C101-C 


4.1.5 DC Characteristics 


SC2713 I/O supply (VDDIO) is typically at 2.8/1.8 V. The analog circuits are typically powered 
at 2.85V/3.0 V. The core and analog power supplies are provided by the on-chip LDOs. The 
external battery can be connected directly to pins VBATD, VBATPA, VBATBUCK, VBATA, 
VBATDRV and VBAT_OPT. If not specified, VBAT means all above VBAT. The power pins should 
be connected with a decoupling capacitor to ground (VSS). 


For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


[Symat[Paraneior | Condions | mn U Tri | Max | Unt _| 


Leter | Totalstancby | The whole chipisin} =- | 1 | =- [ m| 
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[Symbot [Parameter [Conditions | min | Typical | Max | uni 
O fon —— (ep esp mode || | 


The whole chip is 
ra i powered down by 30 uA 
software 


Digital supply voltage: pins VDDIO 


voltage 


Digital input 

ve [imeem ff = ew e 
CS a Co 
“o l a doded e 


Digital output 


Output voltage 
LOVV-level 


Output voltage 
HIGH-level 


Analog supply 3.3 3.6 4.35 V 
voltage l l l 


AVDD =3 V 

All analog blocks 
Analog supply are active, but no 10 a 
current load at EARP, 

EARN, AUXSPP 

and AUXSPN 


Analog supply voltage: internal AVDDVB 


AvDDVB | Apdiqaqalog core 3.1 3.3 3.5 V 
supply voltage 

Analog supply voltage: internal VDDRFO 

AVDDRFo | Analog auxADC 27 2.85 3.0 V 
core supply voltage 

RTC supply: pin VBATBK 


Note1: Vpad means the power supply voltage at the corresponding pad. 
Note2: lygarek means the VBATBK current consumption in power down mode. 
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4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, vvhich determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


me o capacitance, all standard input and 
IO pins 


Output capacitance, all standard output 
and 10 pins ko pF 
Output de-rating falling edge on all 
Tar standard output and I/O pins, from 30 pF 0.166 ns/pF 
load 


Note: 


1. The AC specifications are tested with a 30 pF load as indicated in Figure 4-2 


es 


I 30pf 


Figure 4-2 Test circuit of an VO pin 


2. The output capacitance and de-rating falling edge are measured under the 
condition of maximum driving strength: 24 mA @ 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


fmeik Master clock 26 MHz 
frequency 

fhtecik Real-time clock 32.768 kHz 
frequency 


Digital input 


[Digital Rp YN 
a Miesse] de eS as JE] 


Digital output 


toupee OOO 
Pra Jome [omaa € [ — [8 JË 
m [omame TE 8 |» 
or ena O 


Master clock input 


ZN meik Frequency -27 27 ppm 
compensation 
range 

V melk Master clock AC coupling 0.65 2.4 V 
amplitude 
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[Symbol [Parameter | Gonaitions | win | Typical | Max Jun 


Omcik Master clock duty 40 A 
cycle 


Real-time clock input 


Af/fretk Frequency Standard deviation 
tolerance 


Clock duty cycle 


4.3 Performance Specifications 
This section specifies the performance of some major SC2713 modules. 


4.3.1 Head detect 


Table 4-8 Electrical specification of head detect 


Condition: Temp=27C 


HEADDETECT PD) HEADMIC IN | HEADMIC_DETECT] HEAD BUTTON 
Function Descriptions 


| 0922 | Headset insert ae 


2 s mic button 
pressed 
Power down 
ee Sa (VDDIO=2.8V) 


4.3.2 RTC Oscillator 


SC2713 contains an RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 32.768 
kHz crystal is connected at OSC32KI and OSC32KO. 


Table 4-9 Performance of the 32.768-kHz oscillator 


Posi Tshmbal [win | typie | vex [Unie | 
Paws S S e i 
erare O O e | 
Frere fon | o f e f 
sr ye E E | C 


Pan senese | Je |__| 65 o 
wew E E y a 
mera ponerse we | a TA 
rea vtaqe osc | (oswa J- v 
[reato voege osc | | =- | [owe _| 
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ee U U 


| Input Leakage, OSC32KI | Leakage, | Input Leakage, OSC32KI | 


Input Capacitance 
OSC32KI/OSC32KO 


| Amplifier Stabilization Time =| | Amplifier Stabilization Time =| Time 

Parasitic Resistance 

Parasitic Capacitance, 5 F 
OSC32KI/OSC32KO P 


Note1: The recommended frequency tolerance of crystal is +20ppm. 


4.3.3 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 26 input 
channels, which include internal analog circuit used to monitor battery voltage, charging current and 
voltage, and the four channels are for external usage. Special offset cancellation is applied in the ADC. 


CHO-3,General input 
CHI4-8, internal charger 
AuxADC QH13~18, internal DCDC, charge pump calibri 
i CH19, Backup charger 
CH20, Headmic input 


CH24,WHTLED input 
| CH25, tamperature sensor input 


CH21~23, Internal LDOs calibration input 


Figure 4-3 AUXADC circuit 


Table 4-10 Performance of the Auxiliary ADC 


Paame TT 
Pors e e es ev 
eow O ë ë e 
mesanenin | a a 


Difterental nonineariy | Tt Tt [ts 
Smal anoe 

ëma pegs JË fe 

LGonversion time 1 LOL sjes 
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4.3.4 LDO 
Table 4-11 the performance of the LDOS 


[Parameter [Comments | vin ‘| Typical | Max Juni | 

aT 

=P EP ee 

Voltage 

a EEA 
ans fe Lag” 


RGN output 00 ta 160 | 200 
al 


pe EN 
SS NIN 
Oooo e foo oe 
omamen O ë SY e f 
Bapane O | e e JË 
Digital 1.8V IO Voltage(VDD18) 
omav o O ë foe fep 
OO i oem ë ë feje fa 
Z hoN ë ěë hah fsh 
er re hap 
ET O ë ë Om 
Oupa vimë [Oupa Tamming rengeria seps [70 | fo fe 
CN vr rro” fer T 
theresa [veanvesvieweomes Je je fo fer] 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


Load Transient Vi=2.2V; lo=1-120mA; 40 mV 
Regulation Co=2.2uF; Tr=10us 


Psn [raem vease Jo [eo Je je 
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Paramor [Comments | win | Toca | Wax [Unt | 
[Toe TT [00 | 180 f [us| 
ma [Vono.1v oui, foo [io | 25 [os | 


Digital 2.8V IO Voltage(VDD28) 


Status after reset On 


Application IO/ LCD analog 
Output Voltage 00(default) 


ine) 
N 
IN 
MO 
© 
E 
fes) 
(07) 
3ZJ)JSISISIJIS 
> 


je) 
pare 


| =k 
=- | O 


Output Current 250 


Output Trimming Output Trimming range (32 steps) 0 Ja (e | 
5 10 mV 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 
0 mV 


20 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 15 4 
Regulation Tr=10us 


[stercurentint | o l o afin 
[esa [reoc Je Jo Je Je 
pes 


VDD25(VDD25) 
PLL, MIPI, shark DAC, OTP and EFUSE (internal 


Output Current 


Output Trimming Output Trimming range (32 steps) -10 
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Paame e | win | Twice | wor [unt | 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 5 10 20 mV 
DoLE 


[earan [vanene E 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 15 
Regulation Tr=10us 


Serme e, o o 

psn [remenon Je Je Je je 

a SE 
woma o 
S E 


= 


mo ë Q h | 
apa Tarring SË 
poi [aff 
[ervan [wee vasvewama a fe [ww 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
ee 


Penre [ven E 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Snr O O f o mf 
psn raem vease Je Jo Je Je 
[Too TT 
a e [o | 25 fs 

woma CY | 
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[Parameter [Comments | vin ‘| Typical | Max [Uni | 


Pd ë ao 06 
oes fs fv 
Oooo e hev 


Line Transient 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 
mV 


Load Transient Vi=3.8V; lo=0-120mA; 
Regulation Co=2.2uF; Tr=10us 


onm ë f a o a 
Psn ND 
Tpd 


Vo=0.1V (lout=Imax/2) 
lo-OmA 


Cc 
n 


Isleep 
Cext 
SIMO LDO (VSIMO) 


Status after reset 


a von0V ouem O 
se eo OT 
sim bo wsm SSS S 


F 


Off 
Application Supply for SIM Card 
Output Voltage 00(default) 


— 


-|o 
3ZISISISIS 
> 


Output Current 
Output Trimming Output Trimming range (32 steps) 
Output Trimming step 

Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load Transient Vi=3.8V; lo=0-100mMA;Co=2.2uF; 15 40 mV 
Regulation Tr=10us 
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[Paramsier [Commens | win | Twice | wor [unt | 

psn [remenon Je Je Je je 

ee E 
ero easier [me feo feo fe 


Supply for SIM Card 
00(default) 1.76 1. 


SIM1 LDO (VSIM1) 


Status after reset 


foe) 


3ZJSJSISJS 
> 


4 


N 


[oupawen | SSS 
[Oupa timmina | Ouo Tamina arge Gacy [a0 | [10 [we 
posi — TJ jer Ja 
[ermin E E E 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
ea 


[earan E 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 
Regulation Tr=10us 


[storconentine e 8 o | 
psn [ramana Je Je Je je 
a E fo fe fe 


Cext 


SIM2 LDO (VSIM2) 
saser Jo 
Application Supply for SIM Card 
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Paame [Comments | min | Topical | Wax [Uni 
Oupa timmina | Ouo Timina are Bae [a0 | [wo e | 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 5 10 20 mV 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 
mV 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 15 40 
Regulation Tr=10us 


Swn || o fmf 
Psa Tramea Jo [oo [os] 
Tpd Vo=0.1V (lout=Imax/2) 110 


lo=0mA 
Cext 
General CAMA LDO (VDDCAMA) 
Off 


> 


Cc Cc 
7 


Status after reset 


Supply for external CAM 


Application 


Output Voltage 00(default) 


pare 


a| O 


2.45 


> 


Output Current 
Output Trimming Output Trimming range (32 steps) 
Output Trimming step 


Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 40 


Load Transient Vi=3.8V; lo=0-100mMA;Co=2.2uF; 
Regulation Tr=10us 


<| < 


200 m 
640 


Short current limit 


> 


Cc 
n 


15 

Current limit 48 
p 50 
16 


w 
po 
E 
w 


- 


4 
Cc 


pd 


Cc 
n 


0 
tee eae 
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[Parameter [Comments | min‘ Typical | Max [Uni | 


LDO for RFO(VDDRFO) 


Pi Jese Jess Tao Ju 
Oo h ë Fa esh 
a EA 


Line Transient 
Ba kacca 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 
Regulation Tr=10us 


Snr | O S o fi 
psan [raea feo fo Je Je 
e fem emrono esana [an fo fs fe 


LDO for — 


Status after reset 


RF/TCXO 
00(default) 2.79 | 2.85 


3ZJIJSJSISJS 
> 


owane | OSS 
[Oupa timmina e Jo [we _ 
D T [far ff 
[ermin [veseve o fs E 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 
Regulation 
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Load Transient Vi=3.8V; lo=0-120mMA;Co=2.2uF; mV 
Regulation Tr=10us 


[stoncorentint O = || 
psn [remenon Je Je Je je 


us 
lo-OmA 
LDO for RF2(VDDRF2) 
On 
RF/TCXO 
| 
O i omamme | |Site 
5 10 mV 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 20 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 
0 mV 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 15 4 
Regulation Tr=10us 


enmen E SO || 
psan Jemen, Je feo Je je 
pes” 


E 


Output Voltage 00(default) 
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Paame e win | Twice | wor [unt | 
S er 
E e e 
owa e a | 


Line Transient 
Regulation 


Load regulation | Vic2.2V; lo-1-1001A, 
mV 


Load Transient Vi=2.2V; lo=1-100mA; 40 
Regulation Co=2.2uF; Tr=10us 


[stoncurentine O O SO a 
[esa raem vese Je Jo Je Je 


Vo=0.1V (lout=Imax/2) 


LDO for Camera IO (VDDCAMIO) 
Status after reset Off 


Application Camera IO 


Output Trimming Output Trimming ranger(32 steps) 
Output Trimming step 
Line Regulation Vi=2.1V-2.3V;lo=120mA; 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


Load regulation Vi=2.2V; lo=1-120mA; 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Short current limit 


Current limit Vi=3.8V 


PSRR F=217Hz,lo=100mA, Vbat=3.6 
Tpu Supply ramp from 0 to 2.2v in 10us 
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Paame e win | Tica | wor [unt | 
ma TT DET 
e foom i | 
[oon e ‘fn arf 


LDO for Camera auto focus MOT (VDDCAMMOT) 


Status after reset Off 


Camera Auto focus MOT 


Application 
Output Voltage 2 


10(default) f 

Output Current | | eo ma | 

Output Tamming | Output Tamming range seps [70 | (1 fe 

OO Tlouputrimming ser ë f a f e 
5 mV 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 10 20 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 
mV 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; 
Regulation Tr=10us 


Snr | o O o a 
Psn raem Vease Je Jo Je je 


Isleep lo-OmA : 


LDO for eMMC 10 (VDDEMMCIO) 
Output Voltage LE 1.47 : 1. 
i= 


— oO 
— - 


— 

(92) 

=| O 
(6) 
= = 
mir 


ol 
(ee) 


” 


84 


b 
8 
3 


— 
(eo) 
o 


1. 
25 


1. 2 


Output Trimming | Output Trimming ranger(32 steps) | -10 
oupa Timms | fo 


(æ) 


o 


N 

tëo) 
3SIKIEJ3SISJSJSIS 
< > 


oO os 
N 

— = 

(e) j=) 
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Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 10 15 mV 
Regulation 


Load regulation | Vi=2.2V; l0=1-120mA; 
0 mV 


Load Transient Vi=2.2V; lo=1-120mA; 20 4 
Regulation Co=2.2uF; Tr=10us 


[stoncurentine O O E o am 
[esa Faem vease Je Jo Je Je 


eMMC core 


E 


8 
co 
(ep) 


18 | Í 

Output Current O AN O 4 200 mA 

O i ommes ë | Sito; 
5 10 20 mV 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 
0 mV 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 15 4 
Regulation Tr=10us 


Snr O o mf 
psn raeo Je Jo Je Je 
woma ë f e 


USB High Voltage(VDDUSBH) 


Status after reset Off 


Application USB IP (internal) 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 49 of 466 


This document contains information on a product under development. 
Snreadtnim reserves the rinht ta channe or diseontiniia thie nradiuct withaiut notira 


KGËSPREADTRUNI' SC2713 Device Specification 


[Parameter commons min | Topical | Wax [Uni 
Oooo er esa rv 
ooo m ë ee zh 
E | SSSS 
OO ouse O O 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 5 10 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uF; 
Regulation Tr=10us 


3 


Tpu Supply ramp from 0 to 3.6v in 10us 50 

Vo=0.1V (lout=Imax/2) 160 

lo-OmA | - | 15 
2.2 


65 
24 


[20 | 
EA 


Tpd 


Cext 
Analog Audio LDO VB Voltage(AVDDVB)(Note5) 


Application VB analog/VB output (internal) 
Output Voltage 


AN 011 (default) 


Line regulation Vi=3.6V-4.2V;lo=20mA; 


Line Transient Vi=3.6V-4.2V;lo=20mA;Tr=10us 
Regulation 


oe region | veseve Je fe Je 


Load Transient Vi=3.8V; lo—0-20mA:Co-—2.2uF: 25 50 75 mV 
Regulation Tr=10us 
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[Parameter [Gomments | Min | Typival | Wax | Unit 
Psn E 
Cext uF 


Output Current 


5 10 mV 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 20 
Regulation 


[Toa regulation | viseve O fe e fo f 
mV 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 75 
Regulation Tr=10us 


P moon o ww 
Audio PA (internal) 


Kat 
sa |v 
Ko 


ao 
— 


v 
I 
8 |v 
Ze 


3 
3 
3 
3 
3 


2 
3 
4 
5 
6 
8 


3 
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Paame [Gommenis | win | Tica | wor [unt | 
[oupwewen e | 
; 


Line transient Vsupply=3.6->4.2V, lout=200mA, 10 20 40 | mv 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->200mA | 40 | 80 | 160 | mv | 


Load transient Vsupply=3.8V, lout=0->200mA, 50 100 200 | mv 
regulation Trise=10us 

PSRR Freq=217Hz, lout=400mA | 36 | 40 | 50 |a | 
Time to power up Vsupply=0->3.8V, Trise=10us | 60 | 100 | 150 [us | 


down 
Output capacitor Required for stability and ripple 
rejection 


Analog Audio CG 1.8V Voltage(VDDCG) (Note5) 
Application Audio Class-G PA (internal 


Output Voltage 


Output Current 
Output Trimming 


Line Regulation 


Line Transient 
Regulation 


Load regulation Vi=2.2V; lo=1-120mA; 10 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=1uF; Tr=10us 


Short current limit 


Current limit Vi=3.8V 10 


=3. 4 
: 


Cext 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied by VDD18 and VDD28. 
Note2. There are two structures for these intergrated LDOs. 
Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency range. 


4 


4 
Cc 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 52 of 466 


This document contains information on a product under development. 
Snreadtnim reserves the rinht ta channe or dieeantiniie thie nradiuct withaiut notira 


KGËSPREADTRUNI' SC2713 Device Specification 


Note4: In our LDO design, it does not need remote cap. But in system application, sometimes power line is 
very long. So IR drop and noise coupling is worse, which maybe influence performance. If this cap is removed, 
that means we should give a restriction to PCB layout. For example, power line should be short and parasitic 
resistance should be small enough. 


Note5. The LDO VB, LDO VBO, LDO PA, LDO CG are designed for audio block’s power supply. For these 
LDOs are designed for internal power supply purpose, not for external power supply, so we do not care about the 
output voltage’s error from the typical value, which means although the output min and max value is more than 1% 
error with the typical value, the audio codec can work well under these voltage supply. 


The output voltage level of LDO VB, LDO AO, LDO PA will be changed with the VBAT power supply 
automatically. So, the output voltage level over 3.3V can be achieved. For example, if the VBAT=4.2V, the output 
voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output voltage will be 2.9V. So, there will be no 
problem about the output voltage level. 


4.3.5 DC-DC 
Table 4-12 the performance of the DC-DC circuits 


Paramor GammentaGondivons | win | Tynes | mex [Uni 
e o oe ao e 
[0 are [8 oe 

foupmewen e 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 |% 
AVout/Vout Trise=1us 


Tine opoverup (aha Times | oo | 100 | 180 [us | 
sin vene Tue 28 | 
e e E a 
aoa ë f e e 
m E 
aona e id 
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[Parameter | CommentsiGonaitions | min | Typical | wax [Unit | 


~ ow ë foe) o oe 
E LLE 
jë 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA ae 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


Tine topoverup TT KI 
Pone vene” O 
e e E «dC a 
ooa |i 
rroj ason | Cid 
wona Cid 


DCDC for MEM 


MEM power 


Oo w ë fe e ep 
as e ep 
Oo o ë haj es rv 
Ooo o fe) es e 
Ooo o o ë a) e ep 
no er e e 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 54 of 466 


This document contains information on a product under development. 
Snreadtnim reserves the rinht ta channe or dieeantiniie thie nradiuct withaiut notira 


KGËSPREADTRUNI' SC2713 Device Specification 


Paramor GommentsGondivons | win | Typical | Wax Jun 
oman oD 
ie meas 


Line transient Vsupply=3.6->4.2V, lout=200mA, 15 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA ———— 


Load transient Vsupply-3.8V, jep 
regulation, lout-0--400MmA--800mA--400mA--0, 2 3.5 |% 
AVoutiVout Trise=1us 
ime to powerup | Vsuppiy=0>4.v,Tise=tous | 60 | 100 | 150 fus 
ene vene” ds | anaes fu 
we a ë ë a a 
woon | | 
jms pemë jepë Pj 
E, o 


DCDC for LDO 


Output voltage 


OO oen fes e es |v _| 

Oooo m o ë fe) es e 
Tamaa | Temvoage es O | 2 | o | « [mv | 
foupmewent e E mk 
ine regulation” TT | - | 2 | 5 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 5 15 mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


Tine opoverup TT KI 
sin veseve Tue esp 
[seep e E a 
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Paramor GommentsGondivons | win | Typical | Wax Jun 
jm ese PE 

aoma id 
DCDC for W PA 


Status after reset Off 
Application W-CDMA PA power 


foupuvotege | ewe E O 
rm vogel vege sep 18 sen Jesi 
mseme P| fate fn 
ine reguaton | Vaippi-36>42V.ionceooma | - | 2 [5 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA AYJ? | 5 |m | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 35 |% 
AVout/Vout Trise=1us 


Tine to poverup (isa Times | 60 Je | 180 [us 
sin veseve Tue es | 
e e E «dC a 


aoa E SC e Cid 
aoo ë e 


DCDC for W RF 


W-CDMA RF power 


O oew ë foe os om] | 
~ oo e o e 
o o e fe [| 
pavos Ja i e) 26 Jess ju 
E 2s a [v_ 
ce 
is [2 [aos [| 
C e mk 
ne reguaton vid 6420 uno | - | 2 | 5 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 5 15 | mv 
regulation Trise=10us 
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Load regulation Vsupply=3.8V, lout=0->400mA -f 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 |% 
AVout/Vout Trise=1us 


Vsupply=0->4.3V, Trise=10us | 60 | 100 | 150 jus | 


sin veseve Tue es 
C 


Isleep fisleep | t= OmA 


Josa 
e sf 
C 


VBATBUCK —_> 


10uF or 22uF 


Figure 4-4 DCDC application diagram 


4.3.6 Charger 


SC2713 provides an integrated Li-ion battery charger control module. With an external PMOS 
transistor and a current sensing resistor, SC2713 can control the charging of Li-ion battery. 
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VCHG 
—— O.1uF 
I 
VDRV | << 
By | Q1 
— i Manes Could be 
esë | pE replaced by 
a Schottky 
vY Q2 diode 
Charger 
ISENSE 
e 
Rs 
0.1ohm 
MBATSEN ~X I 
KE f Më to System 
i | Battery 
Poo 
Oop 
Eea 
Figure 4-5 Charger application diagram, continuous mode 
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VCHG 
y 
VDRV | 
Px | Q1 
T Could be 
7 VERY ' replaced by 
Q2 tenes 
iode 
Charger “ 
ISENSE 
Rs 
VBATSEN O.1ohm 4 Syst 
L PI 7 ystem 
Lo 
ẹ Battery 
cc COMP CV COMP ee ee i 
DI A Co TI 
i + 
CI— Co- > » i“ 
i | 
v $ O 
7v 


Figure 4-6 Charger application diagram, DC/DC mode (option1) 


Note: 
Q1: switching power Pch MOS FET. Recommended type: uPA2714GR 
Q2: Pch MOS FET, preventing VBAT discharged to VCHG. Recommended type: uPA2714GR 
Lo: inductor, 10~15uH. Recommended type: CDRH104R-100 
D1: flyback diode, needed in switching mode. Recommended type: RB053L-30 
Rs: charge current sense resistor, 0.10hm. Recommended type: KOA SL1TTE 
Co: 10~20uF, ceramic cap 
C1: 4.7nF, ceramic cap, for phase compensation in switching mode. 
C2: 2.2nF, ceramic cap, for phase compensation in switching mode. 
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CE C2 = 


VCHG 
I 
VDRV | 
>> | Ql 
— Fs VDRV2 Could be 
replaced by 
m A— 
pe Q2 Schottky 
Charger Y cione 
ISENSE 
Rs 
VBATSEN 0.1ohm 
l OU 


DIS Co Ti 


eto System 


Figure 4-7 SC2713 charger application diagram, DC/DC mode (option2) 


Table 4-13 Performance of charger circuit 


Main battery charger 
Symbol Description Condition Min | Typ Max | Unit 
Tol_vchg Tolerance of VCHG DC 28 V 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG_OVP_V<5:0 6.1 
: VCHG over voltage > Typ ~9.2 Typ 
Vchgovi . V 
protection value Set level for low to | “0.98 | 0.1V/ | *1.02 
high. 100mV step step 
Vehoow ly VCHG shies yoliage 
protection hysteresis 600 mV 
st ] 
width 
Supply under voltage : 
Vuvh high threshold VCHG low tohigh | 4.3 4.5 4.7 V 
Supply under voltage : 
Vuvl low threshold VCHG high to low | 4.1 4.3 4.5 V 
Vuvhys Supply under voltage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 2.55 127 2.85 V 
VBAT<1.1V 8 10 12 
Itrickle Trickle charge current 1.1V<VBAT.7V 40 70 100 mA 
2.7VSVBATS.05V | 270 300 330 
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4.158 | 4.2 4.242 
Vr Programmable when charging 4.257 | 4.3 4.73 v 
e50 regulated output voltage | finished 4.356 (44 4.444 
4.455 | 4.5 4.545 
4.25 
i i VBAT_OVP_V33 :0 T gies 
Vator ree le > ies 9 l x a 1 V 
p 25mV step ' mr 
step 
300mA to 2200mA 
hargi j Typ. | 300 Typ. 
Imbat oe ee to be selected by E Y mA 
CHGR_CC_I<4:0> | 3% (ZH 
Charging termination “i 
Could be controlled CS 
Istop current threshold when by sóftwārë mA 
VBAT is in CV mode y Të 
Idd Current consumption 2 3 mA 
Standby current from VYhen charging 
So VCHG finished i E = 
9.2V<VCHG221V 
Current from VCHG to 
BB chip when over ge 20 
voltage protection saRported by 
Iov foundry) mA 
Current from VCHG to 
battery when over 9.2V<VCHG<28V 0 0 
voltage protection 
EdeRV Current fren: VCHG Wher VEHG-I2V 20 mA 
Ipd Power down leakage Without VCHG 1 LA 
VCHG-O, 
Irev Reverse leakage current VBAT=4.2V 1 LA 
4.3.7 Charge Pump 
SC2713 provides an integrated charge pump for digital die OTG. 
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Regulated 5V Output from a 3.1V to 4.5V Input 


VBAT 
3.1V to 4.5V 


OFF 


1uF 
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Figure 4-8 Charge pump application diagram 
Table 4-14 Performance of charge pump 
Symbol | Description Condition Min | Typ Max 
Vin Input supply voltage 3.1 3.7 4.5 V 
3.1VS VIN SA4.5V, 
Vo Regulated output voltage Jout<100mA 475 | 5 5.25 V 
Io Output current AV No<-5% 100 mA 
Vi 3.1V-4.2V in 1uS 
AVlns | Line step response dynamic , 100 | mV 
Io=100mA 
Vi 3.1V-4.2V static, 
AVlnr | Line regulation Io=l00mA 100 | mV 
Io 10-100mA in 1uS 
AVlds | Load step response dynamic, Vi-3.7V 100 | mV 
. Io 0-100mA static, 
AVldr | Load regulation Vi3.7V 100 | mV 
Vi=3.7, Io=0, 
tecti Frq=217Hz = 
PSRR Power supply rejection dB 
ao Vi=3.7, lo-100mA, dë 
Frq=217Hz 
Vin=3.7V, 
Vr Output ripple, peak-peak 10-100mA 30 mV 
Fosc Switching frequency 1 2 MHz 
n Efficiency Vin=3.7V, lo-50mA 65 % 
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Vin supply ramp 
tpu Power up time from 0 to 4.2V in 400 800 uS 
10us 
Without loading, 
tpd Power down time Vout ramp from 5V TBD mS 
to OV 
Io=0 4 8 
Icc Current consumption mA 
Ipd Power down leakage Pwrdn=Vin 1 uA 
External cap between 
cent Vout and Avss I QË 
Flying capacitor between 
Cfy | CP and CN i ue 
4.3.8 Coulomb counter 
SC2713 provides an integrated current sensing and battery voltage measuring module. 
33m ohm 
Figure 4-9 Coulomb counter application diagram 
Table 4-15 Performance of the Coulomb 
Symbol Parameter Conditions Min Typ Ma | Units 
Xx 
Supply 
Icc Operation current consumption | Average value over 4s in: 
-power-saving mode 35 | uA 
-active mode 45 | uA 
-two ADC mode 70 | UA 
IPDN Current consumption in | SD_PD=1 1 uA 
power-down 
Current sensing 
SENSE PJ Input voltage range -100 100 | mV 
lin Input current for SD_INP_I pin 10 nA 
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ADC res AD converter granularity 12.207 uV 
ADC_offset | AD converter offset SD INP 1-0 V -3 3 LSB 
ADC time | AD conversion time 500 ms 
ADC acc AD converter gain accuracy at | Over temperature range | 0.5 0.5 |% 
full scale 
Fosc Internal time base frequency 32768 Hz 
Cur_res Current register LSB value 12.207 uV 
Chg_res Charge register LSB value =Cur_res*2*12*0.5/3600 6.94 uVh 
Battery voltage measurement 
Vin_adc Input voltage range 0 5 V 
LSB LSB value 2.44 mV 
ADC time | AD conversion time 250 ms 
Volt_acc Battery voltage measurement | Over temperature range | -0.5 0.5 |% 
accurency 


Note: Fuel Gauge support OCV measurement when system is in indeep sleep mode. 


4.3.9 DDR buffer for DDR2, DDR3 
The general DDR buffer is below in SC2713. 


Table 4-16 Performance of the DDR2 buffer 


Parame | CondtonsiGarenta | Min | Typical | War [unis | 
Toas S o e a e 
fouravouse [oono | von | |i 
[mavon TT | a | | | 


DDR2_CHN_S<1:0> 
00 

Quiescent current 01 
1 


twa |O e Pn 


4.3.10 Audio codec 
4.3.10.1 INTRODUCTION 


4.3.10.1.1 Features 

| Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 

| =+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 

| Junction temperature range from -40°C to 100°C 
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Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 

Four audio output drivers 

n  Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
n 160320 differential receiver drivers 

n fully differential line outputs 

n  Class-AB mode and Class-D mode optional Power Amplifier (PA) 

Reduction of audible glitches systems 

n Pop reduction system 

n Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 

Supports programmable sampling frequency F for DAC: 

8/9.6/11.025/1 2/1 6/22.05/24/32/44. 1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 
input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 

There is no need big cap because of Class G. 


4.3.10.1.2 Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


4.3.10.1.3 Performances 


Stereo Audio ADC 

n  Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

n Total Harmonic Distortion (THD): -85dB 

n Dynamic Range (DR): 90dB 

n Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 
Stereo Audio DAC 

n SNR: 100dB A-Weighted 

n THD: 80dB 

n DR: 100dB 

n PSRR: 70dB@20Hz~2kHz 

ADC digital gain range from -77.25~+18dB, 0.75dB step 

DAC digital gain range from -77.25~+18dB, 0.75dB step 

Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
Audio output drivers’ gain independently set 

n Headphone output gain range from -36~+9dB, 0.5dB step 

n Receiver output gain range from -36dB to +9dB with 0.5dB step 
n  Lineout output gain range from -27~+18dB, with 0.5dB step 

n PA output gain range from -24~+21dB, with 0.5dB step 
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Audio output drivers’ typical output power 

n Headphone Class-AB or Class-G driver @3.3V: 25mW on 320hm load, 40mW on 16 
Ohm load 

n Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 

n PA driver @4.2V: 800mW on 80 load in Class-D mode, 500mW on 80 load in Class-AB 
mode 


4.3.10.1.4 Overview 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 


containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) 
and additional analog circuitry: 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and difierential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo 
microphone preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 
The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 8Q differential speaker. 
These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 
KHz 
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4.3.10.2 FUNCTION DESCRIPTION 


4.3.10.2.1 Block Diagram 


A_DIE 
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D_DIE 


AVDDVB 
Nu Reference & Coito adi 
ontro 
MICBIAS Others interface (“| seralbus >} ADI 
HEADMIC_IN 
MICP 
AIL M P adc bcl 
U gl pj ADC AUD ADDO pk go 
AIR Decimation ADC |adc_lro 
AUD ADSYNC pi | Filter >| IS far pj 
AUXMICP a ARM 
AUXMICN 
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Driver & jem Data 
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(serialize 
~ peten i a AUD_DASYNC 
Driver interface a 
DAC pe (deserial )$ 
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Figure 4-40 Block Diagram 
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AVDDVBO $$ AND 


VCMPA<> 


Figure 4-11 Audio PA structure 
4.3.10.3 ELECTRICAL SPECIFICATIONS 


4.3.10.3.1 Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 4-87 Absolute Maximum Ratings 


[Prince E [vane fonar] 
wows o e G e 
wova J J os iY 
evë vso vse | O | ea TT 
arra ve mete JO ases PO 
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VSS to VDD 


[—vsswvop y 


(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. 
These are just stress ratings, and functional operation of the device at these or any other conditions beyond 
those indicated under “recommended operating conditions” is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 


4.3.10.3.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 4-18 Recommended Operating Conditions 


PARAMETER 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply (2)(3) VDDAO 


Digital power supply 


Sampling frequency Fs 
MCLK frequency CLK26M 


(1) Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
(2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
(3) Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
(4) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 

4.3.10.3.3 Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 4-19 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling capacitor 


Ceramic AVDD36 decoupling capacitor 
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Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


4.3.10.3.4 Electrical Characteristics 


4.3.10.3.4.1 ADC Channel 
Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input 
sine wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, 
measurement bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 4-20 Electrical Characteristics — ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single ended | 0 dB gain 
SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 


Dynamic range, mic inputs 0 dB gain 


(3)(4) 


21 dB gain 


Dynamic range, line inputs 0 dB gain 


(3)(4) 


21 dB gain 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) 20Hz~2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 70 of 466 


This document contains information on a product under development. 
Snreadtnim reserves the rinht ta channe or dieeantiniie thie nradiuct withaiut notira 


(1) 
(2) 


(3) 


(4) 


(5) 


(6) 
(7) 


GUSPREADTRUM $C2713 Device Specification 


Input resistance, all inputs 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher THD+N and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input short 
circuited, with 60dB added to compensate the small input signal, measured A-weighted over a 20 Hz to 20 
KHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 
1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input connected to the 
ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right (left) channel 
input short, the ratio of the rms output level of the right (left) channel to the left (right) channel. 


Table 4-21 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kQ load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


4.3.10.3.4.2 DAC Channel 
Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input 


sine wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, 
measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 4-22 Electrical Characteristics — DAC Channel Analog Part 


PARAMETER CONDITIONS 
HEADPHONE OUTPUTS 
Full-scale output voltage 0 dB gain, 32Q load 
3 dB gain, 32Q load 
0 dB gain, 16Q load 
3 dB gain, 16Q load 


Full-scale output power 0 dB gain, 32Q load 


3 dB gain, 32Q load 
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0 dB gain, 16Q load 
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3 dB gain, 16Q load 


SNR (1)(2) 


0 dB gain 


Vout=600m Vrms 


Vout=30m Vrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 169 load 


3 dB gain, 16Q load 


Full-scale output povver 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kQ load 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 
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THD (2)(4) 0 dB gain 
PSRR (5) 20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain 


Full-scale output voltage 0 dB gain, 8Q load 
9 dB gain, 8Q load 


0 dB gain, 8Q load 
Output power THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
SNR (1)(2) Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
THD (2)(4) Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 
Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 80 load 


0 dB gain, 80 load 
Output povver THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
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THD+N=10% 


0 dB gain, 80 load, 
SNR (1)(2) Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
THD (2)(4) Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain, 80 load 


HP AMP OUTPUTS (Class-G Mode) 


Output Offset Voltage 


Output Povver THD+N <= 1%, R=16Q 


THD+N <= 19, R=32Q 


SNR (A-Weighted) 


Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input short 
circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. Failure 
to use such a filter may result in higher THD+N and lower SNR and dynamic range readings than shown in 
the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, although not audible, 
may affect dynamic specification values. 

A-weighted, 1 KHz sine wave @ Full Scale —40dB. The specified value is extrapolated by adding 40dB to the 
measured SNR. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first harmonics 
within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right (left) channel, 
the ratio of the rms output level of the right (left) channel to the left (right) channel. 

Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


4.3.11 LCD Backlight LED Driver 


The LCD Backlight module provides five matched current sources, sinks up to 45 mA of load 


current to accommodate each of the White LEDs. The module uses current mirror to construct LCD 
backlight driver. The reference current source ISET is set with an external resistor R. Each of the 
matched current regulators has a 100:1 current ratio between the VLEDx outputs (one channel) and 
the ISET currents. It requires no charge pump. Brightness can be controlled by software. The module 
is in shut down mode when the whiled_pd is active. 
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VBAT 


AVDD 


WHTLED_IBO 
WHTLED_IB1 
WHTLED_IB2 
VYHTLED. 1B3 


WHTLED_IB4 


Figure 4-12 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 4-23 Performance of LCD backlight LED driver 


[Parameter  [ CondtionsiGomments [min | Typical | max | Unit 
000000(min current) (default) oo ds o o) 
www | e 
ww o f es CS 
ww o ë S e 
woww o f e SC 
wom ë f ee 
C SSC~SC*id Cd 
foo ë ë S | 
ww ë f e 
ww ë ë f es 
wm ë ë f e 
ow oo ë f es 
omn ë f es 
omo ë e 
om ë ë f pe 
www o f e CS 
www ë ë f e 
wwo E 
won ë ë f ee 
oww o ë f s 
wm o ë f ee 
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omw ë | OS 


won ë ë f ee) 
wo ë ë e y 
wo | þe] | 
wowo f s] | 
won f e) 
wo ë f es 
wwo E þes] | 
wmo ë f em 
om | hme 
[ooo 
wo E 
Ke ts | 
[ooo e | 
Ke a E 
woo i e | 
won es | 
foots | 
foo 
wo —— | he 
fois | 
fois | 
wo ë f e 
wmo | fs | 
om o l es 
om f em 
mooo 
mo S e 
mon f es 
mon f eme 
moo ë S e 
moo f es 
moo f es 
mon T ee 
wmo h 
mo | pe 
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wo ë J ps] 
mo J es) 
mo ë | e 


mo f ke 
mo f e 
om f ee 


4.3.12 Keypad Backlight LED Driver 
The keypad backlight driver is constructed with current mirror. 


VBAT 


KPLED_OUT 


Figure 4-13 Keypad backlight LED driver application 


Table 4-24 Performance of Keypad backlight LED driver 


Parameter | Conditions/Comments | Min | Typical | Max | Unit | 
0000(min current) (default) oo ds of 
ott 
ooo 
oom 
oo 
oot 
Sine (Ts 
owt 
foo 
fot 
foo 
fom fo 
foo 
fot 
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4.3.13 Vibrator Driver 
The vibrator driver is constructed with current mirror. 


VBAT 


VIBR_OUT 


Figure 4-14 Vibrator driver applications 


Table 4-25 Performance of Vibrator driver 


Parame | CondonstComments. | vin [veica [wax] Uni 
ooo oj SCC 
for S e 
ww ST 
fon 
ww t e 
Ce A a 
wm f fe f 
w f o 
woo f e 
foo 
oœ E 
m f fe f 
mooo f e 
moo f fe f 
mooo ë t e 
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4.3.14 Flash Driver 
The flash driver is constructed with current mirror. 


VBAT 


FLASH_OUT 


Figure 4-15 Flash driver applications 


Table 4-26 Performance of Flash driver 


[Parsi  [ CondionsiGemmenis | min [Typicat | max Un | 
ooo saji SOT 
for OT 
ww a e 
C a 
mo 
oO 
ono 
foo 
woo f e 
foo 
pono 
wo f fe 
foro 
mo | e 
wooo ë e 


4.3.15 RGB Driver 
The RGB driver is constructed with current mirror. 
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VBAT 


AVDD 


RGB_IBO 
RGB_IB1 


RGB_IB2 


Figure 4-16 RGB driver applications 


Table 4-27 Performance of RGB driver 


[Parameter | CondiionsiGamments | mn [Typist [wax [Unt 
oooor curer emu JO fe 
[oor fe | 
ww for | 
wn a a o a 
wo = f fpe] | 
ww Cio 
wm A f e 
omn ë f a 
ww ë f a 
ww ë ë f s 
wmn ë o 
wo | þr] | 
wow | fa] | 
wwo | fs] | 
e | hese] 
wo ë f fe] 
w ë a 
wo ë ë f e 
won ë ë s 
wo — | fe] | 
wa E as] 
woo — | r] | 
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5 Power Management 


5.1 Overview 


SC2713 integrated power management unit (PMU) supports direct connection to 
battery, which means all supply voltages and current sources are generated on-chip 
with integrated linear low dropout (LDO) voltage regulators, DC-DC converters, 
Charger, Charge pump, LED drivers, etc. The inputs of these blocks are from the 
battery. All converters in the PMU are specifically tailored to fit needs of Shark, a 
TD-SCDMA/W-SCDMA/HSPA+/GSM/EDGE single chip, so as to provide an optimum 
power management integrated circuit chip (PMIC) solution in terms of low power and 
low cost. 


PMU contains the following blocks: 


| 18 external LDOs, 4 internal LDOs for audio, 1 LDO for back up 

| 6 DCDC converters to supply the digital power domains on Shark 
| Battery charger, which can be used with lithium ion batteries. 

| Aux ADC for detecting or calibrating parameters of the PMIC 

I Under/UP Voltage Lock-out Protection 

| Over Temperature Protection 

| Band-gap 

I Power-on reset generator 

I Charge pump for USB2.0 OTG 

| LED drivers, Flash driver, vibrator driver 


The integrated power management unit also provides sophisticated controls of 
system startup, including start-up with discharged batteries, trickle charging and 
system reset. The flexible options of clock frequencies and switching modes allow 
minimizing the power consumption during the different operation phases. Current 
consumption in the deep sleep mode can be minimized by reducing the clock 
frequency to 32 kHz and swiiching most LDOs off for maximizing battery life. 
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5.2 LDO and DC-DC 


SC2713 integrated low-voltage and low quiescent current low dropout regulators (LDO) 
for power supply and power management purposes. Some extra LDO regulators are designed 
for external use. All LDOs have their own bypass (power-down) control signals. External 
tantalum or MLCC ceramic capacitors are recommended to use with the LDOs. SC2713 also 
integrated DC-DC as digital power supply. The brief specifications are listed below. 


Table 5-1 the performance of the LDOS 


Paramar [commen | win | Tope! Wax [Unt 


Small battery supply 


Application Supply for small battery (internal 


| Application J Supply for small battery (intemal) | 
TJERET 

Voltage 
por çeta Jess jes [ow |v | 
eae je 
es) 


ERRET” output | 00 ta po 200 240 
e 


w foja [00 
E es 
[i E 
omamen | SS | i o fra | 

Bapane O | e ua 
Digital 1.8V IO Voltage(VDD18) 
e foo Sid Bae |v | 
O C10 ë heje fap 
CEN)" rar fase 
SQ No 0 hah 
ET | ë | 


Output Trimming | Output Trimming ranger(32 -10 10 % 
steps) 


E for | 
Tears [vezvo fa fe fe [ow 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 84 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KGËSPREADTRUNI' SC2713 Device Specification 


[Parameter [Comments Juan | Typical] max [uni 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 50 jeo |e ja) 


uF 


pj 


Output Current 


Output Trimming | Output Trimming range (32 steps) so | Jio |% | 
5 10 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 20 mV 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 
mV 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


10us 


se Jem J e 
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[Parameter [Comments | vin | Typical] max | uni 
EE 
roc [30 [06 JV 
at [2 [288 ju 
owa e =i a i 
Op i | Oupa Tira range Gea) 30 | Jo [x 
e | o | ey 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 10 20 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 15 40 mV 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Pesan [remeno 7 feo Je Je Je 


ic ca ll al ll 
10us 
3 3 
2 


(= 
> 


— 
— 
O 
— 
TN 


Ñ 


3ZJSJSISJS 
> 


1 . 
afs ha 
a ee 


Output Current 


Output Trimming | Output Trimming ranger(32 -10 10 
steps) 


Output Trimming step 
Line Regulation Vi=2.1V-2.3V;lo=120mA; 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
Regulation 


% 
0.7 | | % 
e (fo 
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[Parameter [Comments Jun | Typical] Max | Unit 
mV 


Load Transient Vi=2.2V; lo=1-120mA; 20 40 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 50 jeo |e |aB | 


uF 


w 


Output Current 


Output Trimming | Output Trimming range (32 steps) so | |o |% | 
Line Regulation | Vi=3.6V-4.2V;lo=120mA; 
5 10 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 20 mV 
Regulation 


Pese regulation | visavam fo [e fao fv 
mV 


10 
Load Transient Vi=3.8V; lo=0-120mA; 15 40 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 


10us 


ona | | fn 


SIMO LDO (VSIMO) 
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Status after reset | Off 


jer TJes jes Jess ju 
S [0 [06 Jv 
ase ff fv 
owawa | E 
Op i | Oupa Tira range Gea) so Jo [x 
E | itor | dee 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 10 20 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 15 40 mV 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Psa [remeno [50 [o TJes [eo | 


[Parameter [Comments | win | Typical] max [unit 
TT 


SIM1 LDO (VSIM1) 


Output Voltage 


[aoe Ja 


Output Current 
Output Trimming 


Line regulation 


Line Transient 
Regulation 


3)j3jgigj3jsisi)js)js 
<|< > 
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[Parameter [Comments | min | Typical] Max | Unit 
0 mV 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 15 4 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Output Trimming | Output Trimming range (32 steps) so | |o |% | 
5 10 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 20 mV 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 
mV 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


10us 


ona i | | fn 


General CAMA LDO (VDDCAMA) 
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Status after reset | Off 


SS EE 
Ooo jes Jess jt 
a re fe fv 
owman | E 
Op i | Oupa Tirane Gea) 30 Jo Je 
E | a | de 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 10 20 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 15 40 mV 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Psa [remeno [50 [o TJes [eo | 


eo peme Pejë Pr 
10us 
LDO for RFO(VDDRFO) 

0 

i= 


[Parameter [Comments | win | Typical] max [unit 
TT 


— 
— 
je) 


2.89 3.01 


1.7 


r 
E 
J 


Output Current 


Output Trimming | Output Trimming range (32 steps) | -10 


0 
e 


Output Trimming step 
Line regulation Vi—3.6V-4.2V:Io—120mA 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 
Regulation 


3/3 /8!12/3/<1<]<|]< 
<|< > 
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[Parameter [Comments fmin | Typical] Max | Unit 
0 mV 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; | 15 4 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Output Current 


Output Trimming | Output Trimming range (32 steps) so | |o |% | 
5 10 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 20 mV 
Regulation 


Load regulation Vi=3.8V; lo=0-120mA; 
mV 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


10us 


ona i | | fn 


LDO for RF2(VDDRF2) 
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Status after reset | On 


[Parameter [Comments | win | Typical] max | unit 
TT 


Application RF/TCXO 


prera TT 
jer EC 
Ooo p o ë ejs esh 
S e KË 
E E i 
Op i | Oupa Tamira ranse zae 30 | o Je 
O fouas | o | de 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us | 5 10 20 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-120mA;Co=2.2uF; | 15 40 mV 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Psa [remeno [50 [o TJes [eo | 


Vo=0.1V (lout=Imax/2) 


LDO for Camera Core (VDDCAMD) 


Status after reset | Off 


Output Voltage | 00(defauit) 1.47 1. 
0 i 


5 
1.76 8 
3 


1. 


Output Current 


Output Trimming | Output Trimming ranger(32 -10 
steps) 


Output Trimming step 0.7 
Line Regulation | Vi=2.1V-2.3V;lo=100mA: 4 (e | 
Line Transient | Vi=2.1V-2.3V;lo=100mA;Tr=10us |6 |10 | 
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[Parameter [Comments Juan | Typical | max [uni 
Reguaton TT 


Load Transient Vi=2.2V; lo=1-100mA; 20 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 50 jeo | 


Supply ramp from 0 to 2.2v in 150 s 
10us 


Vo=0.1V (lout=Imax/2) 


ae lo-OmA 


ese TË Teze dar 


£ 
> 


Cc 
T 


Output Trimming | Output Trimming ranger(3 -10 10 % 
steps) 


— e e 
Tessa [veao fa fe [70 [ow 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
i 


oo 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 Se 


Supply ramp from 0 to 2.2v in 150 225 
E o 


fvon0Vtowsinan®) |0 [0 25 [uw | 
ee ee 
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[Parameter [Comments [min | Typical] Max | Unit 

e e ee oe 

LDO for Camera auto focus MOT (VDDCAMMOT) 

omav [o pajo poep 

a cE 
wooo yë hehe hah 

Output Current fer Jo 


Output Trimming a Trimming ranger(3 10 
— 


për 
ie Foguaonvisvs viosoors |3 [s [10 [m] 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 10 20 mV 
Regulation 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; | 15 4 mV 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


pom [poemama fe [os fee 


Supply ramp from 0 to 2.2v in 50 
10us 


e E Coa 
LDO for eMMC 10 = 
Output Voltage 2o 1.47 1.53 
Output Current E E 250 


Output Trimming | Output Trimming ranger(3 -10 10 
steps) 
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[Parameter [Comments Juan | Typical | max | uni 
O | orf e 
ine Reguaion [viz v-20vionr20mm Ja Je o [m 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 10 15 mV 
Regulation 


Load Transient Vi=2.2V; lo=1-120mA; 20 40 mV 
Regulation Co=2.2uF; Tr=10us 


Short current 150 200 mA 
limit 


[esa | F-2r7HoxiOma vease fso Je [os Je 


us 
lo=OmA . 


=a 
ee TË Teze fer 


(= 
> 


Cc 
Tn 


1.76 | 1.8 


Output Current P| 

[output Tamming [Output Tamming range esters) so | fo fe 

O [omms Joe e 
5 10 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 20 mV 
Regulation 


Load regulation | Vie3.8V; l0=0-100mA; 
mV 


Load Transient Vi=3.8V; lo—0-100mA:Co-2.2uF: 
Regulation Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, 65 


Tpu Supply ramp from 0 to 3.6v in 30 50 75 us 
10us 
V.0.8 
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[Parameter [Comments | vin | Typical] max [uni 
e feo i 
[oon E ee r 


USB High Voltage(VDDUSBH) 
Status after reset | Off 
Application USB IP (internal) 


ea 
| 
3.1 


Output Current | | 

[Output Tamming | Oupa Tamming range Ge ses so | oj 

P—«ouputrinminasiep Je | id 
5 10 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 20 mV 
Regulation 


Output Voltage 


—lol- 


Load Transient Vi=3.8V; lo—0-30mA:Co-1uF: 
Regulation Tr=10us 


Short current 150 200 mA 
limit 


Supply ramp from 0 to 3.6v in 30 50 75 
10us 


us 
is 
lo-OmA 
e e 


Application VB analog/VB output (internal) 


(= 
> 


Cc 
mT 
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[Parameter [Comments Juan | Typical] max [uni 
e CC 
ins [se [- 
owman ë O ra 


Line Transient Vi=3.6V-4.2V;lo=20mA;Tr=10us 5 10 20 mV 
Regulation 


ooo | visavi ooma fe fie o | 


Load Transient Vi=3.8V; lo=0-20mA;Co=2.2uF; 25 50 75 mV 
Regulation Tr=10us 


PSRR F=217Hz,lo=20mA, 


Supply ramp from 0 to 3.6v in ENCEN 
10us 


Analog Audio LDO AO Voltage(VDDAO) (Note5) 
Off 


Application VBO analog/VBO output (internal) 


Status after reset 


Output voltage 
001 
010 
011 (default) 


ls Current 


Line Transient 
ic ill J 


a ee 


Load Transient Vi=3.8V; lo=0-50mMA;Co=2.2uF; 
Regulation Tr=10us 


PSRR F=217Hz,lo=50mA, 


Supply ramp from 0 to 3.6v in ENCEN 
e e 


eaea fae [en fe fe 
nee 
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[Parameter [Comments | vin | Typical] max | uni 


Analog Audio LDO PA Voltage(LDO_PA) (Note5) 


foupuvotese | om ferf 29 [aa |v | 
Oo f o feja 
S Tao (az Je ju 
o E ET 
I E 
tor ë fols [ar 
CO 
tr se [se Je 
owman e Si a i 


Line transient Vsupply=3.6->4.2V, lout=200mA, 10 20 40 | mv 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->200mA | 40 | 80 | 160 | mv | 


Load transient Vsupply=3.8V, lout=0->200mA, 50 100 200 | mv 

regulation Trise=10us 

PSRR Freq=217Hz, lout=400mA | 40 | 50 | 0B 
Time to power up | Vsupply=0->3.8V, Trise=10us 


Time to power | Vout=0.1V, lout=400mA 180 | 300 us 
down 

l Required for stability and ripple 
Output capacitor rejection 4.7 10 10 


eo) 
(o>) 
— 
7 


-— 
P 
N 


.3 
.2 


—_ | a | = 
2j] N 
NINIS 


fo , 
woo fope fa 
a 


Output Trimming | Output Trimming range (32 steps) | -10 
Output Trimming step 


) 
) 


) 
immi 0.7 
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si [ome — — Tur Typen T [ut 
e TE 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=1uF; Tr=10us 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 50 jeo | ECI 


Supply ramp from 0 to 2.2v in 150 225 
m 


Vozovna |0 [0 a5 Jeti 
[sep stn | 
[oon iY 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied by VDD18 and VDD28. 
Note2. There are two structures for these intergrated LDOs. 


Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency 
range. 


Note4: In our LDO design, it does not need remote cap. But in system application, sometimes power 
line is very long. So IR drop and noise coupling is worse, which maybe influence performance. If this 
cap is removed, that means we should give a restriction to PCB layout. For example, power line should 
be short and parasitic resistance should be small enough. 


Note5. The LDO VB, LDO VBO, LDO PA, LDO CG are designed for audio block’s power supply. For 
these LDOs are designed for internal power supply purpose, not for external power supply, so we do not 
care about the output voltage’s error from the typical value, which means although the output min and 
max value is more than 1% error with the typical value, the audio codec can work well under these 
voltage supply. 

The output voltage level of LDO VB, LDO VBO, LDO PA will be changed with the VBAT power 
supply automatically. So, the output voltage level over 3.3V can be achieved. For example, if the 
VBAT=4.2V, the output voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output voltage 
will be 2.9V. So, there will be no problem about the output voltage level. 


Table 5-2 Performance of DC-DC circuit 


Paramor TT | min | Typical] Wax | Uni 
Oo ow E ep 


oo on eje oe 
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[Parameter  JesmmeneiGondione | min | Typical] max | Uni 
eee 
ry 

oman ft 
ara 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA SS 


Load transient Vsupply=3.8V, ERON 

regulation, lout=0->400mA->800mA->400mA->0, 

AVout/Vout Trise=1us 

o [100760 Jus 

Ps regency I O el Jess furi 

C E, 
ooon || e 

fs pm E 
ooon | o e 


DCDC for Core 


Digital core power 


[oor E 
o w oefe oe 
Zo o w ë ë pefe e 
or [06s or fv 
ote 2 fe 
ooo m ë ë faje fe 
owman | y O 0 | 
Lre region | Veas 65480 uoma | | 2 | 8 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
, l 5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 19 
AVout/Vout Trise=1us 
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[Parameter  JesmmeneiGondione | min | Typical] max | Uni 
Tinto powerup ST | 60 | 100 | 150 [vs | 
sin vere | Tase | | e 
w» fom fef) ma 

Toaca f e e 
e pm E 

acom j o e 
DCDC for MEM 


O w I 
or a | far 
ois sss [rv 
Oo wo ef is Jus 
o o ET 
oS rr 8 fr fv 
o m o pafe fe 
owa O O o 
Lre region Venezia uama [= | 2 | 5 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 | mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 | 35 19 
AVoutiVout Trise=1us 


Tine to poverup KI 
sin reve | Tase Jess | 
ee i ea ë ë a 


Toana f e e 
m pm E 

Fowtooona——SSSSC*dCSC*Y Yd 
DCDC for LDO 


Status after reset On 


Application LDO power 


omav [| om ese) 2 ‘em 
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[Parameter  JesmmeneiGondione | min | Typical] max [ Uni 
oman fi 
eer oom 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA — 


Load transient Vsupply=3.8V, e esfe 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 | % 
AVout/Vout Trise=1us 
rime to powerup | Veuppiyeo za. av, Tisectous | 60 | 100 | 160 [us | 
Smoren | O o e) re Jess | | 
C E 
woon S es 
jw iin 
e A 
DCDC for W PA 


Status after reset Off 
Application W-CDMA PA power 


foupuvatase eve O «dT Cid 
mi 

ET e | 
ne reguaion Veni 6540. uama | | 2 | 8 [av | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA -| 2 | 5 [mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 |% 
AVout/Vout Trise=1us 


met ponerup | Varia, Fësious |00 | 10 | 160 [ws 
soi vere” pasive Jess | 
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KGËSPREADTRUNI' SC2713 Device Specification 


ae Tn [Tes wex [unt 
w» pom fs] 
aoa Ja PJ 
I E E 
acom aid 
DCDC for VV RF 


O oon ToseJ os Jose Ju 
[or ë peje 4.02 
oo fe 
pavois TN ss es | 205 [v 
oie [v 
[io er f 20 [205 fv 
[fess [29 Jess) 
owa e 00 | mk 
[ine regulation | Veas 65424 ucam | | 2 | 5 [mv | 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
5 15 | mV 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA | - | 2 | 5 | mv | 


Load transient Vsupply=3.8V, 
regulation, lout=0->400mA->800mA->400mA->0, 2 3.5 19 
AVout/Vout Trise=1us 


Tine to powerup | VevpoyaDav.TieotOus | 60 | 100 | 160 [vs | 
sig vere Tase Jess pozi 
seep e «SC | 
Toaca | 
pes i at 
aoma «dT Sit | ide 
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LGNSPREADTRUM SC2713 Device Specification 


VBATBUCK —_> 


10uF or 22uF 


Figure 5-2 DCDC application diagram 


5.3 Charger 


SC2713 provides an integrated Li-ion battery charger control module. With an 
external PMOS transistor and a current sensing resistor, SC2713 can control the charging 
of Li-ion battery. 


VCHG 
Y == 0.1uF 
= VDRV a 
Kid Q1 
N ` DRV2 Could be 
M replaced by 
” e Schottky 
k diode 
Charger.“ 
ISENSE 
Rs 
0.10hm 
VBATSEN a E 
vedi to System 
i Battery 
—— + i 
TI 


Figure 5-3 Charger application diagram, continuous mode 
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GORSPREADTRUM 


Note: 


VCHG 


VDRV 
BY — 


Q1 


SC2713 Device Specification 


= ie Could be 
VDRV2 
i replaced by 
a E Q2 Schottky 
diode 
Charger ~ 
ISENSE 
Rs 
> 
Lo 
ẹ Battery 
CC COMP. CY COMP. |; | Jp i 
K Co T” 
D1 A 
+ 
oT E > 
I 
<v 4 S ANo 
7v 


Figure 5-4 Charger application diagram, DC/DC mode (option1) 


Q1: switching power Pch MOS FET. Recommended type: uPA2714GR 


Q2: Pch MOS FET, preventing VBAT discharged to VCHG. Recommended type: uPA2714GR 


Lo: inductor, 10~15uH. Recommended type: CDRH104R-100 
D1: flyback diode, needed in switching mode. Recommended type: RB053L-30 
Rs: charge current sense resistor, 0.10hm. Recommended type: KOA SL1TTE 
Co: 10~20uF, ceramic cap 
C1: 4.7nF, ceramic cap, for phase compensation in switching mode. 
C2: 2.2nF, ceramic cap, for phase compensation in switching mode. 
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GORSPREADTRUM 


VCHG 


VDRV | 
> 


he 


wy 


Charger 


CC COMP CV COMP 


SC2713 Device Specification 


Could be 


VDRV2 
replaced by 
F Q2 Schottky 


ISENSE 


diode 


VBATSEN 0.1ohm 
l BARANI 


CI—- C2 = 


Figure 5-5 SC2713 charger application diagram, DC/DC mode (option2) 


Dik Co T'i 


Table 5-3 Performance of charger circuit 


ay? 


to System 


Main battery charger 
Symbol Description Condition Min | Typ Max | Unit 
Tol_vchg Tolerance of VCHG DC 28 V 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG_OVP_V<:0 on 
> T -9.2 T 
pa VCHG ove voltage yp yp v 
protection value Set level for low to | “0.98 |0.1V/ | *1.02 
high. 100mV step step 
Vehpevishy VCHG ever voltage 
protection hysteresis 600 mV 
st : 
width 
Supply under voltage : 
Vuvh high threshold VCHG low to high | 4.3 4.5 4.7 V 
Vuvl Supply vader volage. |vcnGhichielew ar aa. las (Y 
low threshold 
l lt 
Vuvhys ae ve tage 200 mV 
hysteresis 
Vtrickle Trickle threshold voltage 2.55 | 2.7 2.85 V 
VBAT<1.1V 8 10 12 
Itrickle Trickle charge current mA 
1.1V<VBAT<2.7V 40 70 100 
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2.7V<VBATS33.05V | 270 300 330 
4.158 | 4.2 4.242 
Vr Programmable when charging 4.257 | 4.3 4.73 v 
e50 regulated output voltage | finished 4.356 | 4.4 4.444 
4.455 | 4.5 4.545 
4.25 
ti i VBAT_OVP_V33 :0 T eke: VE 
aoi Pu > na 
P 25mV Step i 25mV/ : 
step 
300mA to 2200mA 
hargi ti Typ. | 300 Typ. 
Imbat S K to be selected by A QË mA 
CHGR CC 14:02 | 3% | QAJ 
ps aan Could be controlled SA” 
Istop current threshold when be softwaré mA 
VBAT is in CV mode y we 
Idd Current consumption 2 3 mA 
Standby current from When charging 
ay VCHG finished E j ma 
9.2V<VCHG21V 
Current from VCHG to 
BB chip when over ER 20 
voltage protection eugpored'by 
lov foundry) mA 
Current from VCHG to 
battery when over 9.2V<VCHG28V 0 0 
voltage protection 
EdeRyV Current fron-VCHG When VEHG-I2V 20 mA 
Ipd Power down leakage Without VCHG 1 uA 
VCHG=0; 
Irev Reverse leakage current VBAT4.2V 1 uA 


5.3.1 Charging Process 


A charge cycle begins when the voltage at VCHG pin rises above 4.5v . If the VBAT is 


less than 1.1v, the charger enters active charge mode. In this mode, charger supplies 
approximately 10mA charge current to active the battery. If the VBAT is more than 1.1v and 
less than 2.05v, the charger enters small current charge mode. In this mode, charger supplies 


approximately 45mA charge current to bring the battery voltage up to a safe level for full 
current charging. When VBAT voltage rises above 2.05V, the chargers enters full current 


450mA charge mode, and after software up when VBAT>3.05V, charger uses a 
constant-current algorithm mode. When VBAT approaches the final regulated voltage, which 
could be set by CHGR_END_V<1:0>, charger enters constant-voltage mode and the charge 
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current begins to decrease. When the charge current drops to 5|0mA~200mA or the timer is out 
of the time, the charge cycle ends. 


5.3.2 Programming Charge Current 


The charge current is programmed using an internal resistor from the PROG pin to 
ground. If Rint=3kQ, Ichg=1.2*1000/3k=400mA. 


5.3.3 Charge standby 


When the charger is in CV mode and the current falls to 40% of the full current, charger 
produces a signal 


“CHGR CV STATUS” to digital part, and the software knows the charger has been into 
CV mode and starts a timer to count charge time for an hour or other. The charger will be 
power down by the software in the time set by the software. Or the charger will be power down 
by the software if the charging current bellows the termination current which could be set by 
the software. 


In the above two circumstances, charger goes into standby mode. In standby mode, 
charger ceases to provide charge current to the battery. 


5.3.4 Recharge Control 


If charger power supply is connected, software can control for recharge after the initial 
charge is finished. The software will let “CHGR_PD” be “0” when the following conditions are 
met: 


CHGON- 1, indicating the charger power supply is connected and its voltage is > 4.5 V, 


the initial charge is done(hardware power down), or counting timer is out of the time 
(software power down), VBAT is less than some predetermined value, ex. 4.15V. 


If the above conditions are met, the charger will recharge the battery until the battery is full 
charged. 


5.3.5 Over current protection 


In charge cycle, if the charge current is above 2*programmed current, the charger ceases to 
provide charge current to battery and enters to power down mode(hardware). 


5.3.6 Over voltage protection (hardware) 


In the charging process, if VBAT is charged over a value, which could be set by 
VBAT_OVP_V<3:0>, the charger goes into VBAT over voltage protection mode and will be 
power down by the hardware and produce the signal “VBAT OVI” to be high. As long as VBAT 
is below the maxim value set by VBAT_OVP_V<3:0>, “VBAT OVI” keeps low. 


If VCHG is detected by the hardware over a value, which could be set by 
VCHG_OVP_\V<5:0>, the charger goes into VCHG over voltage protection mode and will also 
be power down by the software and produce the signal “CHGR_OVI’ to be high. And in any 
time, when VCHG is above 9.2V, the charger will be power down directly by the hardware. 
When VCHG falls into the normal range of value, the charger will go on working. There is a 
hysteresis value about 600mV between VCHG over voltage protection value and recovery 
value. 


5.3.7 Auto input control loop (AICL) 


If the cellphone is plugged into a third party normal adapter, the current ability of which is 
too small, e.g. <500mA, but our chip has set the CC current to be a big current, e.g. 1200mA, 
VCHG voltage could be dropped lower than 4.5V, and the adapter would crash and charging 
process would be off without AICL. So AICL help automaticly track adapter’s Max current to 
prevent the adapter from being crash, and the charger’s current would change to be the 
adapter’s Max current, instead of 1200mA. 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 108 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LGNSPREADTRUN' SC2713 Device Specification 


Full current 
A 450” 2300mA 


Charging 
current 


450mA 


CHRG_CV_STATUS=1 
@0.4*Full current 


e 
3.05V~4.18V 


.05VT3.05V 
| Termination current 
set by software 
A 


1.1V~2.05V. 
er 
Le 
VBAT<1.1V a ka VBAT 
The end voltage 
could be set to 
4.35V 
Full current 
A 45072300mA 
Charging i 
current Current slope: ' 


100mA/16mS 


300mA 


The end voltage 
could be set to 


CV mode when 4.35V 


256m5 > “ems” o Time 
VCHG insert tee 
CHG_ON=1 


Figure 5-6 Charging current vs time vbat and time 


5.3.8Calibration table 


Charging end voltage mainly depends on charger’s ref. voltage, which is about +/-5 % 
accurate. So if +/- 1% accurate charge end voltage is required, charger must be calibrated by 
software setting CHGR_CV_V<5:0>. Software can calibrates charger depends on the 
charger’s ref. voltage, which could be read through an 10bit AUXADC. 
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Table 5-4 Calibration table of charger 
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5.4 Charge Pump 
SC2713 provides an integrated charge pump for digital die OTG. 
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Regulated 5V Output from a 3.1V to 4.5V Input 


1uF 


VBAT 
3.1V to 4.5V 


OFF 


Figure 5-7 Charge pump application diagram 


Table 5-5 Performance of charge pump 


Symbol | Description Condition. Min | Typ Max 
Vin Input supply voltage 3.1 3.7 4.5 V 
3.1VSVin<4.5V, 
Vo Regulated output voltage Sr 475 |5 5.25 V 
Io Output current AV No<-5% 100 mA 
Vi 3.1V-4.2V in 1uS 
AVlns | Line step response dynamic , 100 | mV 
Io=100mA 
, Vi 3.1V-4.2V static, 
AVlnr | Line regulation 10-100MA 100 | mV 
Io 10-100mA in 1uS 
AVlds | Load step response dynamic, Vi-3.7V 100 | mV 
: Io 0-100mA static, 
AVldr_| Load regulation Vi3.7V 100 | mV 
Vi=3.7, Io=0, 
acti Frq=217Hz = 
PSRR Power supply rejection dB 
ratio Vi=3.7, lo=100mA, dë 
Frq=217Hz 
Vin=3.7V, 
Vr Output ripple, peak-peak 10-100mA 30 mV 
Fosc Switching frequency 1 2 MHz 
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n Efficiency Vin=3.7V, lo=50mA 65 Yo 
Vin supply ramp 
tpu Power up time from 0 to 4.2V in 400 800 uS 
10us 
Without loading, 
tpd Power down time Vout ramp from 5V TBD mS 
to 0V 
Io=0 4 8 
Icc Current consumption mA 
Ipd Power down leakage Pwrdn=Vin 1 uA 
External cap between 
Aai Vout and Avss i p 
Flying capacitor between 
Cfly | CPand CN m 


5.5 Charge Detector 


SC2713 provides an integrated charger detector which is comprised of detecting and logic 
control as illustrated below. It supports the BC1.2 specification. 


PMIC DP 
DPOUT DPIN [T -yopusB 
| 
DMIN 
DM 4 USB 
| PHY 
DPALOVM a RTC 
Analog BCD | —=——~» Digital SE 
CHG DET < 
U ON y, 
DOP, DET Dead Battery | CHG DET DONE = 
Aa I Detet M T 
VCHG SDPLINT 
PN. [200ms |_| CHGR_INT > AP 
Ua Te ie Good Battery kë 
=» Detect 
VBAT_WEAK 
na [VBAT_WEAK LGPLINT 
3 ON SDP CURLEN 
eZ CHGR_PD 
= CHGR_CC_EN 


Figure 5-8 Battery Charger Detection Architecture 
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5.5.1 Detecting circuit 


5.5.1.1 Block Diagram 


[O1}U0) 91307 


VBUS 


CHRG_INT 
VoTG_SESS_VLD 


VDP_SRC_EN 


VDP_SRC 


VLGC_HI 


IDP_SRC_EN 
IDP_SRC = 


X 


DCP_DET CI < 


DP_LOW 1V 
DP IDPASINK 


CHG DET ( I 


VDAT REF 


IDM SINK 


VDM SRC EN 
VDuM shtC0 ———” c 


RDM DYVN EN 


RDM DHN 


1 


Figure 5-9 Battery Charger Detecting Circuit 


5.5.1.2 Electrical specifications 


SC2713 Device Specification 


DP 


DCP_DET_EN 


CHG DET EN 


Symbol Parameter Description Test Condition Min. jTyp. |Max. [Unit 
VDP_SRC |Voltage source 0.5 | 0.6 | 0.7 M 

VDM. SRC |Voltage source 0.5 | 0.6 | 0.7 V 
VDAT_REF Voltage reference 0.25 | 0.3 | 0.4 W 

IDP SRC |Current source 7 10 | 13 [UA 

IDP SINK |Current sink 25 | 100 | 175 uA 

IDM SINK |Current sink 25 | 100 | 175 LuA 

RDM DVVNIPull down resistor on DM 14.25) 19 | 24.8 |Kohm 
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5.5.2 Logic Control 


A state machine is designed to co-vvork vvith the detecting circuit to generate the charger type 
indication below: 


(1) Charging Downstream Port(CDP) is a downstream port on a device that complies with the 
USB 2.0 definition of a host or a hub, except that it shall support the Charging Downstream 
Port features specified herein. A CDP shall output a voltage of V DM SRC on its D- line 
when it senses a voltage greater than V_DAT_REF but less than V_LGC on its D+ line 
when not connected to peripheral. A CDP shall not output a voltage of V_DM_SRC on its 
D- line from the time that the peripheral is connected, to the time that the peripheral is 
disconnected. 

Dedicated Charging Port(DCP) is a downstream port on a device that outputs power 
through a USB connector, but is not capable of enumerating a downstream device. A DCP 
shall source |_DCP at an average voltage of V_CHG and it shorts the D+ line to D- line. 
Standard Downstream Port(SDP) refers to a downstream port on a device that complies 
with the USB 2.0 definition of a host or hub. An SDP expects a downstream device with a 
good battery to draw less than 2.5 mA average when unconnected or suspended, up to 
100mA maximum when connected and not suspended, and up to 500 mA maximum if so 
configured and not suspended. A downstream device can be enumerated when it is 
connected to an SDP. An SDP pulls the D+ and D- to ground through two 15k(typical) 
resistors. 


N 


& 


5.5.2.1 Algorithm 


Following figure shows an example charger detection algorithm for a PD with a 
Weak Battery. Only the recommended part is implemented in current circuit. 


Check 
VBUS Weak Battery 
Else T 


Algorithm is 
Loy Optional 
VBUS > Vora ses8.vLD Recommended 
f SP N Optional 


a= Li DB 
Optional for ACA 


~ E Detection 


Timer < TyLo. coN wke 
Ready to Timer >= 
connect. TvLD_CON_wKe 
Prevents charging D- > VDAT_REF 
from PS2 ports and 
some proprietary D-s “m 
Soa ID != Rep FLOAT 
DER, anb 
4 Charging Port Y 
N J 
ooo 
Else 
L <> 
Ready to 
connect. [* 
— a “—— QI 
(Go to Good Battery Y ( sP N 
Ki: Algorithm JË. \ hus 7 


Figure 5-10 Weak Battery Algorithm 
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For Good Battery Algorithm, it is shown as following figure. 


NBUS Z VOTG SESS VLI>—N| 
y 
Y 


Enable DCD 


D+ < Vcc 
+ N 
T > Toco TIMEOUT 


pesi 


Y 
Enable Vop_src & Inu SINK 


Y¥—<D- > Vute ———N 
Sa 


Enable VOM SROGIDP SINK Enable Ipp src 
7 Dr > Ņ. one an HI N 
N—IDAT, REA k—I Sila — 
DCP/Apple-DCP/ Old-DCP 
Sony-DCP 


Figure 5-11 Good Battery Algorithm 


5.5.3 Timing 


5.5.3.1 DCP/CDP Detect 
For the charger of DCP or CDP, the state machine will have one more WK_INIT 
state in dead battery provision. The detect circuit will go directly to DCD from 
WK_IDLE in good battery. 
The timing diagram of DCP or CDP detect in dead battery provision is shown as 
follows. 
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SS 
STATE  WKIDLE Pj WKINIT 7| DCD q PRI q SEC | E 
| | | | > 


VIK IDLE 


VBAT, DEAD g. ; 244-488us 


VBAT_WEAK ) =m, | | 


200 : 
VCHG T 


| | 7 
CHGR_INT | | | 


VDP_SRC_EN 

CHG_DET_EN 

NON_SDP_CUR_EN 
RDM_DWN_EN 


IDP_SRC_EN 


DCP_DET_EN 


VDM_SRC_EN 


DCP_INT/ 
CDP_INT 


CHG_DET_DON 


DP DM SVVEN 


Figure 5-12 DCPICDP detect vvith dead battery 


The timing diagram of DCP or CDP detect in good battery provision is shown as 
follows. 
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STATE WK IDLE | oen a| PRI «| SEC meje 
VBAT DEAD | i 
CHGR_INT r E 

VDP SRC EN 

CHG DET EN 


244us 


NON_SDP_CUR_EN 


RDM_DWN_EN 
IDP_SRC_EN 


DCP_DET_EN 


VDM_SRC_EN 


DCP_INT/ 
CDP_INT 


CHG_DET_DON 


DP_DM SWEN 


Figure 5-13 DCP/CDP detect with good battery 


5.5.3.2 SDP Detect 
For the charger of SDP, the state machine will have one more VVK INIT state in 
dead battery provision. The detect circuit will go directly to DCD from WK_IDLE in 
good battery. 
The timing diagram of SDP detect in dead battery provision is shown as follows 
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cc 
ù $ 
STATE  WK_IDLE fj WKINIT ~| DCD 4 PRI A as 


VBAT_DEAD J; edu 


VBAT_WEAK wot | | | 


VCHG 200ms 


CHGR_INT | | | | 
VDP_SRC_EN— | | | | 


CHG_DET_EN 


S 


NON_SDP_CUR_E 


RDM_DWN_EN 


IDP_SRC_EN 


DCP_DET_EN 


VDM_SRC_EN 


SDP_INT 


CHG_DET_DO 


DP_DM_SW_EN 


Figure 5-14 SDP detect with dead battery 


The timing diagram of DCP or CDP detect in good battery provision is shown as 
follows 
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H H SS 
STATE WK_IDLE >| DCD 4 PRI # VI IDLE 


VBAT DEAD 


| a ©: 
200ms 
7 | 
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CHGR_INT ENEE rr 


VCHG 


VDP_SRC_EN 


CHG DET EN 
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NON_SDP_CUR_EN 


RDM_DWN_EN 
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VDM_SRC_EN 
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Figure 5-15 SDP detect with good battery 


5.5.3.3 Time out Detect 


When VBUS is greater than certain threshold, A voltage of Vdp_src will be applied 
on th D+ pin after battery voltage exceed the dead voltage threshold and a timer is 
started at the same time. If battery voltage doesn’t exceed weak voltage threshold 
before it times out, charger will be powered down and FSM go back idle. 
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STATE 


VBAT_DEAD ———____,_ | , 244~488us 


VBAT_WEAK 


VCHG 


CHGR_INT 
VDP_SRC_EN 


CHG_DET_EN 
SDP_INT/ 
DCP_INT/ 
CDP_INT 


CHG_DET_DONE 


DP_DM_SW_EN 


i KÇ i 
WK_IDLE "| WK_INIT VYK IDLE 


CHG PD 


TIMER_CNT_EN 


Figure 5-16 Charger detect time out in dead battery 


5.6 Coulomb 


SC2713 provides an integrated current sensing and battery voltage measuring module. 


we SENSE N 
33m ohm 


Figure 5-17 Coulomb counter application diagram 


Table 5-6 Performance of the Coulomb 
Symbol Parameter Conditions Min Typ Ma | Units 
x 
Supply 
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Icc Operation current consumption | Average value over 4s in: 
-power-saving mode 35 | uA 
-active mode 45 | uA 
-two ADC mode 70 | UA 
IPDN Current consumption in | SD_PD=1 1 uA 
power-down 
Current sensing 
SENSE _P_ | Input voltage range -100 100 | mV 
lin Input current for SD INP Ipin 10 nA 
ADC_res AD converter granularity 12.207 uV 
ADC_offset | AD converter offset SD INP 1-0 V -3 3 LSB 
ADC time | AD conversion time 500 ms 
ADC acc AD converter gain accuracy at | Over temperature range | 0.5 0.5 |% 
full scale 
Fosc Internal time base frequency 32768 Hz 
Cur_res Current register LSB value 12.207 uV 
Chg_res Charge register LSB value =Cur_res*2*12*0.5/3600 6.94 uVh 
Battery voltage measurement 
Vin_adc Input voltage range 0 5 V 
LSB LSB value 2.44 mV 
ADC_time | AD conversion time 250 ms 
Volt acc Battery voltage measurement | Over temperature range | -0.5 0.5 |% 
accurency 
Note: Fuel Gauge support OCV measurement when system is in indeep sleep mode. 
5.6.1 LCD Backlight LED Driver 
The LCD Backlight module provides five matched current sources, sinks up to 45 mA of 
load current to accommodate each of the White LEDs. The module uses current mirror to 
construct LCD backlight driver. The reference current source ISET is set with an external 
resistor R. Each of the matched current regulators has a 100:1 current ratio between the 
VLEDx outputs (one channel) and the ISET currents. It requires no charge pump. Brightness 
can be controlled by software. The module is in shut down mode when the whtled_pd is active. 
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VBAT 


AVDD 


WHTLED_IBO 
WHTLED_IB1 


WHTLED_IB2 
VYHTLED. 1B3 
WHTLED_IB4 


Figure 5-18 LCD backlight LED driver application 
Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED 
driver current control bits will not be effective. 
Table 5-7 Performance of LCD backlight LED driver 


[Parameter | ConaitionsiGomments [min | Typical | max [uni | 
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5.6.2 Keypad Backlight LED Driver 
The keypad backlight driver is constructed with current mirror. 


VBAT 


KPLED_OUT 


Figure 5-19 Keypad backlight LED driver application 


Table 5-8 Performance of Keypad backlight LED driver 
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5.6.3 Vibrator Driver 
The vibrator driver is constructed with current mirror. 


VBAT 


VIBR_OUT 


Figure 5-20 Vibrator driver applications 


Table 5-9 Performance of Vibrator driver 


000 an Cp 


Output current 
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5.6.4 Flash Driver 
The flash driver is constructed with current mirror. 


VBAT 


FLASH_OUT 


Figure 5-21 Flash driver applications 


Table 5-10 Performance of Flash driver 
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5.6.5 RGB Driver 
The RGB driver is constructed with current mirror. 


VBAT 


AVDD 


RGB_IBO 
RGB_IB1 
RGB_IB2 


Figure 5-22 RGB driver applications 


Table 5-11 Performance of RGB driver 
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5.7 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 22 
input channels, which include internal analog circuit used to monitor battery voltage, charging 
current and voltage, and the four channels are for external usage. Four channels are specially 
used for touch panel. Special offset cancellation is applied in the ADC. 


CHO-3,General input 
ChHi4~8, internal charger 
AuxADC QH13~18, internal DCDC, charge pump calibri 
í CH19, Backup charger 
CH20, Headmic input 


CH24,WHTLED input 
| CH25, temperature sensor input 


CH21~23, Internal LDOs calibration input 


Figure 5-23 AUXADC circuit 
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To ADC 


i 


Figure 5-24 AUXADC channel 0~3 circuit 


NOTE: User channel supports the current source detection or resistor divide detection modes. 


Table 5-12 Performance of the Auxiliary ADC 


Paame [condens Commens | min | Typical | me [Uni | 
Paws | Cd] e pV 
eow Sd] Cd e 
mesanenin o e a 


Breen nomne | a 
CE 
ows E o i e 


5.8 UVLO 


The UVLO (Under Voltage Lockout) function prevents startup when initial voltage of 
the main battery is below the 3.1 V thresholds. The UVLO circuit is used to provide more 
stable operation. After turning on power, the UVLO function keeps the internal circuit in the 
standby state until 128ms after the main battery’s voltage reaches the UVLO voltage, 
there is 3.1V, so as to reduce supply current, avoid mis-operation and prohibit PMU to 
work when supply is surging. If the main battery’s voltage is below 2.7V or above 5.2V for 
longer than 2ms, the UVLO circuit will give a signal to the internal circuit that the main 
battery is low/high power, which need to be powered down. 


A UVLO filter is designed to remove the glitch under 2ms, and 128ms recovery time 
is added. Once chip enters UVLO state, it draws very low quiescent current, typically < 50 
UA. 
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a 


POR_VBAT_N 


POR_VBAT_N 


PMU OFF 


POR_VBAT_N( if uvho_en=1) EN 


PMU OFF 


POR_VBAT_N does NOT 
change (if uvho_en=0}) 


Fig.3 


Figure 5-25 UVLO function 
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5.9 Temperature Sensor 


The temperature Sensor in SC2713 vvill sense chip temperature and send the value to 
processor, which will decide whether to power down chip or not. 


Very hot 


When hot alarm even 
detect mode 
A 7 
Int even 
Very Hot A A A 


Hot J 


Hot to normal 


High offset ( i 


Low offset 


cold 


Figure 5-26 Temperature sensor control flow 


5.10 Band-Gap 

The band gap block provides the first level reference for all LDO’s except LDO RTC. 
When system is reset, it will be on. 

Note: 


1) When Band-gap is powered off, all LDOs except LDO_RTC will 
be disabled. 


2) When BG is power off, OTP should Power off too. However, when 
BG is power on, OTP can be either power on or power off. 


5.11 Power-on Control 
5.11.1 Power-on Procedure 


5.11.1.1 Introduction 


Shark will be powered on by following three ways when the battery voltage is in 
normal state(3.05V<VBAT<5.2V). 


n Pulling power key low(user push power key) 
n Valid charger plug-in 
n RTC alarm expires 


Whenever either one of power key, charger plug-in and RTC alarm actives in 
power-off state, Shark will start the power on sequence as follows. That will turn 
on BANDGAP, DCDC CORE, DCDC GEN, VDD18, VDD28, DCDC MEM, VDD25, 
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VDDRFO, VDDRF1, VDDRF2, DCDCWRF, VDDEMMCCORE, VDDEMMCIO, 
during power on reset active stage. And the microprocessor will start in nearly 
13ms after PWR_RESET_N goes high. 


Power-off 
PBINT>47 ms? 


LDO Sequence ON 


PBINT> 
78 THRESHOLD 
(default7s)? 


LDO ON After 
140ms 
y 
ARM BOOT After 
44ms 


ARM BOOT After 
144ms 


Figure 5-27 Power Button Power-on Progress 
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5.11.1.2 Timing 


Must stay low at least until PWR_ON_RDY i K 


PWR_KEY is driven high 


(PBINT) l | K | 


' LDO reset(optional) 


—SK 
1=BandGap  5-VDD28  o-VDDRF1 1-EMIMCIO 


iq 
Power 2=DCDCCORE 8-DCDCNJEM 10=VDDRF2 ! 
a mt Pë „a p S=DCDCGEN Tevopag  1=DCDCWRF i : 
| P —pi e Tresetp 4-voos 8-VDDRËO cam | 
pwr2 J i ; 
PWR_RESET_N | f i 
(EXT_RST_B) ; : Tponrdy 
f — r f 
PMU_CTL3 pl | 
(CHIP_SLEEP) N | 
Tpw | 
i <> i i I 
DCDCARM i i f i 
: 
PWR_ON_RDY | 


SY 


' Tpoffrdy(default 7s) K 


PYVR OFF RDY = I 


Ç 


PWR_STATE qer 


Power-on Sequence ë ON OFF | Power-on Sequence ON OFF 


Integrated 7s reset circuit supports below two mode by SW select 
—Reset PMU together 
—Reset ARM core only 


Figure 5-28 Power-on/off Sequence by Pressing Power Button 


Table 5-13 Power-on timing parameter 


[Parameter e [Tp [Wax [Unt 


Sequence time intervals 

Tpwr0d Power-on event to BG on 

Tpwr1 BG on to first LDO on 

Tpwr2 Delay between LDO turn-on 

Tpwr3 PWR_ON_RESET =H to PMU_CTL3 = L 
Tpwr4 PMU_CTL3 = L to DCDCARM on 
Tpwr5 PWR_KEY = H to first LDO on 
Treseto Last LDO on to PVVR ON RESET =H 
Tponrdy Povver-on ready vvaiting time 

Tpoffrdy Power-off ready waiting time 

Tspoff Software power-off delay time 


Note: 1), Typical timing parameter is calculated based on accurate 32.768K clock. 


2), Tpwr0/1/3, Tponrdy, Tpoffrdy and Tspoff could not be measured outside since 
they are related to internal signals. 
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5.11.2 Power-on Sequence 


5.11.2.1 Power on with Initial VBAT 


PBINT/CHINT/ CHIP ARM 
ALMINT START START 
VBAT 
RTCVDD 16+78 ms . | | 
pör bat Fsh a i | 13C(102ms)/ 


E SET MS) y = ai 


Ido_seq_rst_n 


por_rst_n 


ext_rst_b 


Gap LOOX 


LDO/BUCKs 


2.4ms K AES. i 


Stage 4 


Stage 1 Stage 2 Stage 3 Stage 5 Stage 6 


Figure 5-29 Power on with initial VBAT 
5.11.2.2 Power on with Stable VBAT 


CHIP ARM 
PBINT/CHINT/ALMIN START START 
VBAT 


RTCVDD 


por_vbat_rst_n 


13C(102ms)/ 
6C(47 ms) 
k sc eid) Seer Bene rie eet artes 
Ido_seq_rst_n 
por_rst_n 
ext_rst_b | | 
Band 
Gap 
LDO/BUCKs 2.4ms <> | | | 
Stage 4 | Stage 5 Stage 6 | 
Figure 5-30 


Power on with Stable VBAT 
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5.11.3 Global Reset 


There are several ways to generate a global reset to reboot except power-on reset. 
All the power rails will be reset to default status at the same time. 


SC2713 Device Specification 


5.11.3.1 External Pin Reset 


A dedicated external pin is implemented to reset global chip. This reset could only 
work in power-on mode. 


ARM BOOT 


EXTRSTN 


EXT_RST_B 


Figure 5-31 External Pin Reset 


5.11.3.2 VBAT Monitor Reset 


The VBAT monitoring circuit of UVLO and UVHO is designed to do the 
supervision of system supply. 


PWR STATE OFF ON 
e PBINT/ 
48V arene! }- CHGR_INT/ 
ALM_INT 
war tA [| | [om 1 (ËS 3 
Po >2ms a <2ms —» >2ms <«— 
POR_VBAT_N 


POWER | | 102ms 


Figure 5-32 VBAT Monitor Reset 


5.11.3.3 VVatchdog Reset 


A watchdog is designed to trigger global reset once software falls into unknown 
state. 
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ARM BOOT 


WDG_RST 


EXT_RST_B 


Figure 5-33 Watchdog Reset 


5.11.3.4 Power Key 7S Global Reset 


Another global reset will be triggered if the power key is pressed longer than 
certain time (7S by default). Reboot will be performed as long as the power key is 
released. 


One kind of this action which is named hardware reset will shut down all power 
rails. It’s shown in following figures. 


ARM 
50ms 7S 7S 
< K sa > K AR < SS > K eee teme u oR on anna a Reon nnn > STA RT 
PWR KEY | | | | R | 
EXT RST B Në 
IN 
POWER — 


Figure 5-34 Povver Key Hardyvare Global Reset 


The other one is a normal global reset named software reset which is shown as 
follows. 


PWR_KEY 


EXT_RST_B 


POWER high 


Figure 5-35 Power Key Software Global Reset 
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6 Audio codec 


6.1 INTRODUCTION 


6.1.1 Features 


| Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal 
low power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor 
mask layers 

| =+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 

power supply for the analog part. 

Junction temperature range from -40°C to 100°C 

Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 

Three differential microphone inputs with three micbias 

Four audio output drivers 

n  Class-AB, optional Class-G stereo 1601320 single-ended headphone drivers 

n 160/320 differential receiver drivers 

n fully differential line outputs 

n  Class-AB mode and Class-D mode optional Power Amplifier (PA) 

| Reduction of audible glitches systems 

n Pop reduction system 

n Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit vvith auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 

8/1 2/16/20/24/28/32/36/40/44/48/52 KHz 

| Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/1 2/1 6/22.05/24/32/44.1/48/96 KHz 

| Supports iis master interface for ADC decimation filter output and DAC interpolation 

filter input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 

Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 

There is no need big cap because of Class G. 


6.1.2 Applications 


| Portable Navigation Devices (PND) 
l Portable Media Players (PMP) (MP3) 
I Communication (Mobile Handsets) 
| Portable Computing 

| Home theater systems (DVD player & recorders, Set-top boxes) 
| Automotive audio systems 


6.1.3 Performances 
| Stereo Audio ADC 
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Signal-to-Noise Ratio (SNR): 90dB A-VVeighted 
Total Harmonic Distortion (THD): -85dB 
Dynamic Range (DR): 90dB 
Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 
tereo Audio DAC 
SNR: 100dB A-Weighted 
THD: 80dB 
DR: 100dB 
n PSRR: 70dB@20Hz~2kHz 
| ADC digital gain range from -77.25~+18dB, 0.75dB step 
I DAC digital gain range from -77.25~+18dB, 0.75dB step 
I Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB 
step 
I Audio output drivers’ gain independently set 
n Headphone output gain range from -36~+9dB, 0.5dB step 
n Receiver output gain range from -36dB to +9dB with 0.5dB step 
n  Lineout output gain range from -27~+18dB, with 0.5dB step 
n PA output gain range from -24~+21dB, with 0.5dB step 
I Audio output drivers’ typical output power 
n Headphone Class-AB or Class-G driver @3.3V: 25mW on 320hm load, 40mW 
on 16 Ohm load 
n Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 
n  PAdriver @4.2V: 800mW on 80 load in Class-D mode, 500mW on 80 load in 
Class-AB mode 


3353530353535 


6.1.4 Overview 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, 
which containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog 
Converter (DAC) and additional analog circuitry: 


I An extensive power-management unit with an internal voltage reference, four 
programmable LDOs is available to generate all required internal reference voltages, 
analog supply voltages required by the device, and microphone biasing voltage from 
the analog positive 3.6V to 4.2V supply. 

I The record path covers operations from 8 KHz to 48 KHz stereo recording, and 
contains programmable input channel configurations covering single-ended and 
differential setups, as well as floating or mixing input signals. It also includes a 
digitally controlled stereo microphone preamplifier 

I The device can cover operations from 8 KHz mono voice playback to audio stereo 48 
KHz DAC playback 

| The playback path offers signal-processing blocks for filtering and effects, and 
supports flexible mixing of DAC and analog input signals as well as programmable 
volume controls. 

| The playback path has four output drivers to support 1607320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 80 differential 
speaker. These four output drivers can be programmable independently. 

| The PAis Class-AB mode and Class-D mode optional. 

| Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

| | Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 

| | Programmable sampling frequency F for DAC: 
8/9.6/11 .025/1 2/1 6/22.05/24/32/44.1/48/96 KHz 
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6.2 FUNCTION DESCRIPTION 


6.2.1 Block Diagram 
A_DIE D_DIE 


SC2713 Device Specification 


AVDDVB 
Nd Reference & Cantal adi 
ontro 
MICBIAS Others interface (ej seralbus [>] ADI 
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AIL M P adc_bcl 
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AIR Decimation ADC |adc_lro 
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Figure 6-1 Block Diagram 
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AVDD36 


AVDDVBO 9 ADR 


4. 
1 
—O—C OUINPA 
VCMPA <> > Class-AB PA 


Figure 6-2 Audio PA structure 


6.3 ELECTRICAL SPECIFICATIONS 


6.3.1 Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 6-1 Absolute Maximum Ratings 


CO pme O f conomos | vae fonr] 
S a E 
S e ass 
fanpva vssao vsa | | oseo TI 
A See 
C CC 
C E 
e 

or VSSPA 
ear O e 
VSSAO or VSSPA 
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IAVDD36 or VBATPA - 
AVDDVB 


IA VDD36 to VBATPA 


VSS to VDD 


[seven fr _| 


125 


(2) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to 
the device. These are just stress ratings, and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


6.3.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 6-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 
Output amplifier power supply (2)(3) VDDAO 


Digital power supply VDD 


Sampling frequency Fs 
MCLK frequency CLK26M 


Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


6.3.3 Required External Components 


The following table summarizes the external components required for a proper 
working of the device, except those used for the analog input and output signals: 


Table 6-3 Required External Components 


DESCRIPTION VALUE UNIT 


Cext, ceramic reference decoupling capacitor 
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Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


6.3.4 Electrical Characteristics 


6.3.4.1 ADC Channel 
Measurement conditions: 
At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, 


input sine wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio 
data, measurement bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 6-4 Electrical Characteristics — ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 


differential inputs (1) 


21 dB gain 


Full-scale input, single ended | 0 dB gain 
SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
0 dB gain 
21 dB gain 
36 dB gain 
0 dB gain 


SNR, line inputs (2)(3) 


Dynamic range, mic inputs 


(3)(4) 


21 dB gain 
0 dB gain 


Dynamic range, line inputs 


(3)(4) 


21 dB gain 
0 dB gain 
0 dB gain 


THD, mic inputs (3)(5) 


THD, line inputs (3)(5) 


PSRR, differential input (6) 


20Hz~2kHz 


Channel separation, mic 
inputs (7) 


0 dB gain 


Channel separation, line 


0 dB gain 
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inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 


capacitor 


(8) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

(9) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(10) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(11) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input 
short circuited, with 60dB added to compensate the small input signal, measured A-weighted over a 
20 Hz to 20 KHz bandwidth using an audio analyzer. 

(12) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(13) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(14) Channel separation for any input connected to the ADC left channel and any other input connected 
to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right 
(left) channel input short, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 


Table 6-5 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kQ load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


6.3.4.2 DAC Channel 
Measurement conditions: 

At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, 
input sine wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, 
measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 6-6 Electrical Characteristics — DAC Channel Analog Part 


HEADPHONE OUTPUTS 
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Full-scale output voltage 


0 dB gain, 320 load 


SC2713 Device Specification 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 16Q load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 16Q load 


SNR (1)(2) 


0 dB gain 


Vout=600mVrms 


Vout=30m Vrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output povver 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Mute attenuation 


Gain range 


Gain step 
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Gain error 
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Idle noise (7) 


LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kQ load 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
AUDIO PA OUTPUTS (Class-A 


Full-scale output voltage 


B Mode) 
0 dB gain, 8Q load 


9 dB gain, 8Q load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


SNR (1)(2) 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


THD (2)(4) 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 8Q load 


AUDIO PA OUTPUTS (Class-D Mode) 
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Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 80 load 


0 dB gain, 80 load 
Output povver THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
SNR (1)(2) Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
THD (2)(4) Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain, 80 load 
HP AMP OUTPUTS (Class-G Mode) 


Output Offset Voltage 


Output Power THD+N <= 1%, R=16Q 


THD+N <= 1%, R=32Q 


SNR (A-Weighted) 


(8) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(9) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(10) A-weighted, 1 KHz sine wave @ Full Scale —40dB. The specified value is extrapolated by adding 
40dB to the measured SNR. 

(11) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(12) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(13) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right (left) 
channel, the ratio of the rms output level of the right (left) channel to the left (right) channel. 

(14) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 
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7 Function Modules 


7.1 Address Mapping 
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| Base Address | APBSlave | Desoription O 


0x4003_8020 ~ PWM PWM controller 

Ox4003 803F 

Ox4003 8040 ~ VVDG VVatch dog controller 
Ox4003 807F 

0x4003 8080 ~ RTC Real time controller 
0x4003_80FF 

0x4003_8100 ~ EIC Extra interrupt controller. 
Ox4003 817F 

Ox4003 8180 ~ Pin reg Adie pin control register. 
Ox4003 827F 

0x4003 8280 ~ THM Thermal monitor 

Ox4003 82FF 

Ox4003 8300 ~ ADC Auxiliary ADC controller. 
Ox4003 837F 

Ox4003 8380 ~ INTC Interrupt controller. 
Ox4003 83BF 

Ox4003 83C0 ~ BTLC Breathing light controller 
Ox4003 83FF 

0x4003_ 8400 ~ AUD IFA Audio interface with Shark. 
0x4003_843F 

0x4003_ 8480 ~ GPIO GPIO controller. 

Ox4003 84FF 

OxX4003 8500 ~ FPU Coulombmeter controller 
Ox4003 85FF 

Ox4003 8600 ~ AUD CFGA Audio codec control register 
Ox4003 86FF 

Ox4003 8700 ~ HDT Audio HDT control register 
Ox4003 87FF 

Ox4003 8800 ~ GLB Reg Global Register 
0x4003_8FFF 
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7.2 ADI 


V.0.8 


7.2.10vervievv 


In general, ARM and DSP control the operation of Analog and Digital sub-system. Butin 
Shark, analog logic and digital logic locate on different dies. In order to access registers on 
analog die, a 3-wire Serial Interface is designed for data transferring. Registers will not 


access at real time for Shark. 


All the control registers in analog die are re-grouped from 32-bit to 16-bit. Each ADI frame 
contains 26 bits. First 10-bit is address field, and W/R bit follows, the remaining part is 
16-bit data field. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as 
an in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH 
indicating a new frame starts. 

On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 
inactive “oe” signal so as to receive serial data from slave. 

On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 

ADI Serial clock should be programmable by changing clock divider value in ADI control 


register. 


7.2.2Features 


I Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 


I Each frame contains 9 bits address in default, 1 bit R/W flag: 16 bits configure data, 
and totally 26 bits. 


I Programmable serial interface clock, according to the following formula: 
Fsck = Fanı master 7 (Taiv +1) 
Note: if Taiy =0, Fsck = Fapimaster / 2 
I ARMIDSP execute VVRITE and READ operation to Analog Registers through ADI 


I ARM can not write dsp-side register in analog die; DSP can not write arm-side 


register in analog die, Read operation is allovved 
I Provide all space of Analog Die control registers accessing, vvhatever ARM and DSP 
I ASync FIFO (8 entries) adopted to accelerating ARM VVRITE operation 
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| ARM may once write at most 8 registers 


$C2713 Device Specification 


| Supports ARM Write Buffer interrupt, indicating the FIFO full, empty, overrun status 


I For ARM read/write operation, delay about 1us (when cik adi runs at 76.8MHz) 


should be tolerated 


|  4-Level Programmable priority among interrupt status stealing, ARM write, ARM read, 


RFT event transfer, PD signal transfer, CMMB control signal transfer 


7.2.3Signal Description 


Ddie 


ADI 
Master 
Module 


Adie 


7.2.4Function Description 


7.2.4.1 ADI Master 


The main function of ADI master is : 


ADI 
Slave 
Module 


Figure 7.2-1 ADI Connection 


1) DDIE MCU can access A-DIE space through ADI 


2) The interface timing is compatible with SPI timing 


3) The frame length including the address length, the data length and the wrr bit 


position is configurable (GSSI) 
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4) APBO is used to configure ADI and GSSI register, execute READ cmd. 
5) APB1 is used to execute WRITE cmd. 


6) The outside PMIC may use the address space from 0, however this space is used by the 
ADI control register. So it is necessary to distinguish the control register space and PMIC 
space by address. 

7) Sofar, GSS! could support maximum transfer width of addresstdata<=31. 

8) Channel2~channel10 are hardware independent transfer channels. 


RegFile | 
rd cmd 
wr cmd 
APB Pj ARBITOR| 
Aud dangl chni2 >| 
Aud_dangr chni3 pi 
Y 
Wpa dede dem chnl4 pi pAdi sck 


> Adi sof 
c TRANS —— GSSI a 
AVSO wr chnl5 pi & Adi sd 


t—_—Adi su 


AVSI rd chnl6é a 

AVSI wr chni7 pi 
AVSI rd chni8 >| 
AVS2 wr chnl9 pr 
AVS2 rd chnil0 > 


Figure 7.2-2 ADI Master Diagram 


7.2.4.1.1 FSM 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 152 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KGNSPREADTRUNI' SC2713 Device Specification 


Arbitrate 


Trans Done 


Figure 7.2-3 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial transfer. 


7.2.4.1.2 Arbitrator 
The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 
If more than one of above commands is active simultaneously, arbitration is necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. The 
channel arbitration logic is implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There are four 
registers to store the last executed commands numbers on each priority levels.) 
4) Beginning with this last executed command number, search the next execute 


command number on this priority level. 


5) This new searched command number is the next command. 
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7.2.4.1.3 Serial interface 


SYNC 


PSEL 


PENABLE 
PWDATA 


PADDR 


V.0.8 


All command and data send to analog side is stored in Write command FIFO, it is an 
asynchronous FIFO with 8-depth and 16-bit width, used to accelerate ADI block write 
speed. ARM can continually send 4 write commands. DSP and RFT channels work in the 
same way. 

For register read, only one read data is buffered in ADI block, which means ARM/DSP can 
read one data at a time. After send a read command, ARM/DSP should wait for a status bit 
change, indicating the serial interface data transfer done and read value is available. If 
ARM/DSP does not take this data before sending another read command, there will be a 
risk to lose the previous data. 


SCK is programmable by changing of clock divider value in ADI control regisier. 


The following graph shows how a write and read command is formed, 


Figure 7.2-4 Write Operation 
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| 
| 


sd_oe 
(master) 


su_oe 
(slave) 


PSEL 


I 

I 

T 

| 

| 

| 

| 

| 

I 

I 

I 

I 

T 

| I 

I I 
PENABLE. t t 

T 

| 

| 

| 

l 

I 

I 

I 

| 

I 

I 


PVVRITE 


PRDATA 


PADDR 


Figure 7.2-5 Read Operation 


7.2.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control 
register and provide configure value to analog logic. The slave block is always droved by 


master. 
The main function of ADI slave is: 


1) Do serial to parallel shift when receive data from SD; 
2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, 


receive shifter and a transfer counter; 
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7.2.5Control Registers 


7.2.5.1 


V.0.8 


Memory map 


ARM base address: 0x4003 0000 


Offset ar 
Description 

Address 

0x0008 ADI_CHNL_PRI Programmable priority 

0x000C ADI INT EN Interrupt enable 


SCK SYNC SD 

APB 

bridge ADI slv 
INTC REG 
TPC GPIO 
ADC COM 
VBC PIN 
RTC — 
WDG —— 

Figure 7.2-6 ADI Slave 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


156 of 466 


GR SPREADTRUM 


$C2713 Device Specification 


Offset 
Description 
Address 


The address the hardware channel 2 
0x0040 CHNL2 ADDR 
mapped to 
The address the hardware channel 3 
CHNL3 ADDR 
mapped to 
The address the hardware channel 4 
CHNL4_ ADDR 
mapped to 
The address the hardware channel 5 
0x004C CHNL5 ADDR 
mapped to 
The address the hardware channel 6 
CHNL6_ADDR 
mapped to 
The address the hardware channel 7 
CHNL7 ADDR 
mapped to 
The address the hardware channel 8 
CHNL8_ADDR 
mapped to 
The address the hardware channel 9 
0x005C CHNL9 ADDR 
mapped to 
The address the hardware channel 10 
CHNL10_ADDR 
mapped to 


7.2.5.2 ARM Register Descriptions 


7.2.5.2.1 ADI CTRLO 
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Tee Ja [oo] = [= ss sel ele I) 
C 


reserved 
re 
Reset | of aa e aa aa 
e 


reserved 


Field Name Type Reset Description 
Value 


ema fea [RO oo —jiresenes TT 


ADDR BYTE SE | [ 1: 0] RW 0x0 "00" word (the "00" should be set when 
L connecting to SPRD adie) 

"01" byte 

"10" half word 


7.2.5.2.2 ADI CHNL PRI 


ADI CHNL. PRI (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 117116 


reserved 


pes lis pen postes isë 
CHNL7Z PR CHNL6 PR CHNL5 PR CHNL4 PR CHNL3 PR CHNL2 PR CHNL1 PR CHNLO PR 
I I I I l l l l 


Field Name Type Reset Description 
Value 


ema fea Jo oo fen TT 
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CHNL5_ PRI [11:10] 


7.2.5.2.3 ADLINT EN 
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Priority of AVS2 RD operation transfer; 2’hO 
vvith lovvest priority, and 2'h3 vvith the highest 
priority; 


Priority of AVS2 VVR operation transfer; 2’hO 
with lowest priority, and 2’h3 with the highest 
priority; 


Priority of AVS1_RD_ operation transfer; 2’hO 
with lowest priority, and 2’h3 with the highest 
priority; 


Priority of AVS1_WR_ operation transfer; 2’hO 
with lowest priority, and 2’h3 with the highest 
priority; 


Priority of AVSO RD operation transfer; 2’hO 
with lowest priority, and 2’h3 with the highest 
priority; 


Priority of AVSO_WR_ operation transfer; 2’hO 
with lowest priority, and 2’h3 with the highest 
priority; 


Priority of vvpa dcdc dem operation transfer; 
2’h0 with lowest priority, and 2’h3 with the highest 
priority; 


Priority of aud- dangr operation transfer; 2’hO with 
lowest priority, and 2’h3 with the highest priority; 


Priority of aud_dang!_ write operation transfer; 
2’h0 with lowest priority, and 2’h3 with the highest 
priority; 


Priority of ARM read operation transfer; 2’hO with 
lowest priority, and 2’h3 with the highest priority; 


Priority of ARM write operation transfer; 2’hO with 
lowest priority, and 2’h3 with the highest priority; 


0x0000000C ADI_INT_EN (0x00000000) ADI INT EN 


reserved 


E 2A ESE Ee Ee sea) 
| Name cr 


eee eee 
Peset | Mc S| a 
Se 


-E reserved reserved 


| Type | 
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Field Name Type Reset Description 
Value 


CHNL3 „FIFO OV fa [ee a CHNL3 write FIFO overflow interrupt enable 
F INTE 


CHNL2_FIFO_OV | [ 4] RW CHNL2 write FIFO overflow interrupt enable 
F_INT EN 

ARM_FIFO_OVF ARM write FIFO overflow interrupt enable 
_INT_EN 


Feseved [fear [RO [oo [Reeves TT 


7.2.5.2.4 ADIINT RAVV STS 
0x00000010 ADI_INT_RAW_STS (0x00000000) ADI_INT_RAW_STS 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 hio 18 | 17 | 16 | 
| Name | reserved 


ean ee eee 
Peset No a A | oa 
Oa ah ER 


_ reserved N reserved 


| Type | 


Field Name Type Reset Description 
Value 


CHNL3_FIFO_OV = (a arcmin write FIFO overflow interrupt raw status 
= INT RAVV ST 


CHNL2_FIFO_OV | [ 4] CHNL2 write FIFO overflow interrupt raw status 
F_INT_RAW_ST 

S 

ARM FIFO OVF | [3] 0x0 ARM write FIFO overflow interrupt raw status 
_INT_RAW_STS 


ema fea [RO [oo [Reeves SSCS 
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7.2.5.2.5 ADILINT MASK STS 


De Jese eja sa (ale lal ole] jj 
Prane OT see TT 


type 
Peset e a a to 
Ee a ce ee ee 


reserved = reserved 
S S 


reserved 


E PPR hrete 


Field Name Type Reset Description 
Value 


CHNL3 pas. -9V = 0x0 CHNL3 write FIFO RTSH 
E INT MA status 


CHNL2 FIFO OV | [ 4] CHNL2 write FIFO overflow interrupt mask 
= INT_MASK_ST status 

ARM_FIFO_OVF | [3] ARM write FIFO overflow interrupt mask status 
_INT_MASK_STS 


Ge ee ae 


7.2.5.2.6 ADI_INT_CLR 


Ten Ja [oo] = East 
[sone [DD RE DC S gg 


reserved 


Ce 
od ee TT 
Ce es pele lejeje eres ile 
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reserved reserved 


Field Name Type Reset Description 
Value 


ema fera [RO oo [Reeves TT 


CHNL3 FIFO OV | [ 5] VVO 0x0 CHNL3 write FIFO overflow interrupt mask 
F_INT_CLR status 

CHNL2 FIFO OV | [4 wo 0x0 CHNL2 write FIFO overflow interrupt mask 
F_INT_CLR status 

ARM_FIFO_OVF ARM write FIFO overflow interrupt mask status 
_INT_CLR 


ema fea o foo [Reeves OCS 


7.2.5.2.7 GSSI_CTRLO 


ie IE ec 


gssi ctrl0 


z 
Preset | E e KEE ER EN e e e 
KA ee e E E ES ERESEN EN 


gssi ctrl0 


Field Name Type Reset Description 
Value 
[31: 0] 0x74D0 | GSSI control register, pls refer to GSSI doc 
82DB 


7.2.5.2.8 GSSI CTRL1 
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Dë elsa es ss ela else 
| Name | gssi_ctrl1 

mi 

Reset Jo | o | o | o | o fo |o | o | of ofo| oe] o | o | 

Bt fisjujisjijujiojojs|z|ejs|ajsjeļiļjo 
| Name | gssi_ctrl1 

Reset | o Jolojoeleloeleloelelolelolelole 


Field Name Type Reset Description 
Value 
[31: 0] 0x3000 | GSSI control register, pls refer to GSSI doc 
1 


7.2.5.2.9 ARM RD CMD 


KEE SEE aak 
Te e o gë TT 
Pr ec 
oo ao E ES ER ESEN EN 


ARM RD CMD 


ve 
res Re IT 


Field Name Type Reset Description 
Value 


ema e [RO [oo [Reeves OOOO 


ARM_RD_CMD [25:0] | WO 0x0 status, if return to “0” means read done. And then, 
ARM may read ARM_RD_DATA to get back the 
register value; 


7.2.5.2.10 ARM_RD_DATA 


0x00000028 ARM_RD_DATA (0x00000000) ARM_RD_DATA 
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Bi Pat | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


arm_rd_addr 


[Se SF ee ee 


arm_rd_data 


em 
rd Ne CR Cc PI 


Field Name Type Reset Description 
Value 


arm_rd_cmd_bus | [81] 0x0 “0” : read done, means the analog die register 

y value has been stored in RD_DATA or there is no 
RD command 
“1” : data has not been read back 


[15: 0] (Ro joos | Read register value from analog die 


7.2.5.2.11 ARM_FIFO_STS 


C Ja [ojele] [else] eaae ee 
ee JE TT 


reserved 
EZS 
_Feset [a 
| Bit asjas Pre njof sje(rle(sjalslaftjoj 


Soe _fi reserved arm_wr_fifo_rptr arm_wr_fifo_wptr 


| Type | 


C Fea name | Bi | Type | Re Desorption 7 
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ee E T 
ema ea [RO foo [Reeves —CCSC‘*d 
ammm m [ro [oo [amwerrou č 


y 


ema en [RO [oo [Reeves O 
amm opu iea [RO [0x0 | Arm wite FIFO ra asaress O 
eseme ia [RO foo [reens TT 
[amm mowr [i20 [RO [o0  |AmwieFFOw anres | 


7.2.5.2.12 ADI_STS 


Bt |31|so|29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 (to (ue | 17 |16 
| Name | reserved 


aS ee eee 
Peset No Na 
E a Ps 


adi 
res res “atë 
gssi fsm sts erv adi fsm sts reserved adi chnl sel 
ed ed 


| Type |E ro E ro 
i DOO Sn 


Field Name Type Reset Description 
Value 


emna [RO [oo fee 
Fessitom-sis [ueia [RO (oo — Jessirsvseus 
reseves TJ Jo [Oo [Resened TT 
aimes Jboa [RO foo Jadiesusevs OOO O O O OO OOOO O 
emea [is] [RO foo [eem TT 


adi_trans_req [ 4] 0x0 "0" no adi request on the line 
"1" there is a request on the line 


adi chnl sel [ 3: 0] "0000" mcu wr channel 
"0001" mcu rd channel 
"0010" audio left channel 
"0011" audio right channel 
"0100" wpa dcdc dem channel 
"0101" avsO wr channel 
"0110" avsO rd channel 
"0111" avs1 wr channel 
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"1000" avs 1 rd channel 
"1001" avs 2 wr channel 


"1010" avs 2 rd channel 


7.2.5.2.13 EVT FIFO STS 


0x00000034 EVT_FIFO_STS (0x00020002) EVT_FIFO_STS 


BE EE ee Es a ee ee) 
| Name rr 


reserved 


Oa A AKR EN ESENCA 


m aa evti i w | evti Pi ) rp fac Në evto 1 E w | ewon Ñ Njo) fo. 


| Type | 


Field Name Type Reset Description 
Vaiue 


emna fema [RO Jese [Reeves TT 
Fever [usna [RO [0x0 | channel write FIFO wile address 
[evi wopr [RO foo [channel Swite FIFO read aacress 
Fevto-empiy_[I3]__| RO” [ont | channel Swite FIFO oveiow emy 
pov io ori req [181 [RO [oxo | channel Swite FIFO overtow request 
emea hra [RO foo [Resewed IT 
[evo wowor [154 [RO [oxo | channel @wite FIFO wile address 
[evo wopr [rsa [RO foo [channel @wite FIFO read aacress 
fevo-fioempy |i [RO fon | channel @wite FIFO overiow emy 
fevo-fo-ovrea eo [RO | 0:0 [channel @wite FIFO overiow request UT 


7.2.5.2.14 ARM CMD STS 


0x00000038 ARM_CMD_STS (0x00000000) ARM_CMD_STS 


a ee ee eee 


reserved 
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e 


chni | chni | chni | chni | chni | chni | chnl | chnil | chni am 
reserved 10 9r 8r 7r 6r 5r 4r 3r 2r 


| Type | 


Field Name Type Reset Description 
Value 


emna fomno foo [en TT 
[morea fuoa [ro foo | emio re staus iustior debug 
[mera fio TT 
[mera fis [ro foo | emie rea satus justforsebug IT 
[mza fi [ro foo | em rea satus justiordeo IT 
[mera fta [ro [oo | eme rea tv, justior debug 
[msa fts [ro foo | emis reast justor debug 
[marea fia [ro foo Jeni rea sanus justor debug 
[meea fiar [ro foo Jeni rea satus ustordebug IT 
[m2r fia [ro foo Jeni rea su, ustordebug IT 
[amara Ji [RO foo Jeni. rea status justtor debug 
am vere froi fo [v0 [ee sas oto ev 


7.2.5.2.15 CHNL EN 


Ten Ja [ojele] [ aaa 
Ea I ëe T 


reserved 
Type 


e Fa FE 


chni | chni | chni | chni | chni | chni | chni | chnl | chni | chni | chni 
reserved 10 9e}]/8e]7e}]/6e}]5e |] 4e] 3c] 2e 1e | Oe 


| Type | 


Field Name Type Reset Description 
Value 
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reserve fen [RO Joe [Reeves TT 


7.2.5.2.16 CHNL2 ADDR 


0x00000040 CHNL2_ADDR (0x000006C4) CHNL2_ADDR 


Bit Tat | 30 | 29 | 28 | 27 | 26 (25 | 24 | 29 | 22 (an p20 |19] 18 | 17 | 16 


reserved 
Type 


ea a 

Peset e ca | mR J Jo 

e RES Ee DiS Es Eee 
res 


chnl2_addr 


RW 


Field Name Type Reset Description 
Value 


ema ea [RO foo freen OO 


chnl2_addr [14: 0] Ox6C4 | the address the channel is mapped to in the adie 
space 


7.2.5.2.17 CHNL3 ADDR 


0x00000044 CHNL3_ADDR (0x000006C8) CHNL3_ADDR 


ee ee ee eee es ee ede eee 
Name rrr 


reserved 
pType PO 
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Peset EEN tc | Vo 
PES Se Oe Ee Eee 


chni3 addr 


RW 


Field Name Type Reset Description 
Value 


chnl3_addr [14: Fa Ox6C8 e address the channel is mapped to in the adie 
space 


7.2.5.2.18 CHNL4_ADDR 


pejes rs Is es Je ele lejes 


reserved 


Type 


ees oS See 
aa aa 
E a a 


chnl4_addr 


Field Name Type Reset Description 
Value 


chnl4_addr [14: T 0x97C | the address the channel is SESHTE to in the adie 
space 


7.2.5.2.19 CHNL5_ADDR 


pes sel ele) 
rne Jr TT 
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OO 
Pr ge Te 
m Jejeje elelee eiee e e 


chnl5_addr 


Field Name Type Reset Description 
Value 


chnl5_addr [14: Ol 0x960 SST address the channelis mapped to in the adie 
space 


7.2.5.2.20 CHNL6 ADDR 


pejes ed leje 


reserved 


Field Name Type Reset Description 
Value 


reserve fena ro Joe [Reeves TT 


chnl6 addr Ia: 0] 0x960 the address the channel is mapped to in the adie 
space 


7.2.5.2.21 CHNL7_ADDR 


C Ja [oo] = [7] [5 [xls [2[a [mle] [7 [a 


reserved 
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ee À O —ăÄ =O ë Äü e o O OOOO O O 
Pr e TT 
AE E E E ERESENEN 


chni7 addr 


Field Name Type Reset Description 
Value 


chnl7_addr [14: Ol 0x964 SST address the channelis mapped to in the adie 
space 


7.2.5.2.22 CHNL8 ADDR 


C Ja less as le ele) 


reserved 


Field Name Type Reset Description 
Value 


emna fena [RO Joe [Reeves TT 


chnl8_addr [14: 0] 0x964 the address the channel is mapped to in the adie 
space 


7.2.5.2.23 CHNL9 ADDR 


Eda 
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Name se 


e eee 
Peset Do E 
Eo E EES eS eo 


chnl9_addr 


Field Name Type Reset Description 
Value 


emna fea [RO [oo [Reeves TT 


chnl9_addr [14: 0] 0x968 the address the channel is mapped to in the adie 
space 


7.2.5.2.24 CHNL10_ADDR 


De Tela es as ele lm] ol oll, 
e 


reserved 


aS ee ee eae eee 
Peset E 
Kee E Ee Ee 


chnl10_addr 


RW 


Field Name Type Reset Description 
Value 


chnl10_addr [14: y 0x968 Ne a the channel is e to in the adie 
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7.3 PWM Controller 


7.3.10vervievv 


The chip includes 1 PWM outputs that can be used to control a ringer or buzzer or LCD 


lights. The PWM can output 0%~100% duration waves for kinds of applications. 


7.3.2Features 
I Support clock pre-scaling, from 1 to 256; 


I Support configurable duty ratio, it can cover 0%~100%; 


7.3.3Function Description 


A PWM functional block diagram is shown below. 


CLK | pl Div Fm. Duty/Mod p——l Tone 


PVVMI 


OUT 


U ee ati 
Regs 


APB 


Figure 7.3.3-1 PWM Block Diagram 


A PWM timing diagram is shown below. 
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CLK | 
! Sa 
Prescaled 
CLK i Hi Si ISH 1) 
PWM o 
| Duty > 
a Mod pi 
I 


Duty Ratio = Duty/Mod 


Prescaled | 
CLK a 


clk i a E 


31 0 
Tone CLK one Pattern Tone 
5 ae , 


PWM 


Tone 


PWM_OUT 


Figure 7.3.3-2 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then 
output period To is Tek * (P+1) * (M+1), and active output period Tact is Tek” (P+1) * D, 
and duty ratio is D/(M+1). 


7.3.4Control Registers 


7.3.4.1 Memory map 
ARM base address: OX4003 8020 


Offset 
Description 
Address 


Ox0000 PWMx_PRESCALE PVVMx prescale 


0x0008 PWMx_DIV PVVMx tone divider 
0x000C PWMx_PAT_LOW PVVMx pattern low bits 
0x0010 PWMx_PAT_HIGH PVVMx pattern high bits 
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7.3.4.2 Register Descriptions 


7.3.4.2.1 PWMx_PRESCALE 


Description: PWM prescale coefficient for work clock. 


0x0000 PVVMx prescale coefficient PWMx_PRESCALE 


E oe 


“E -o 


| Type 


Field Name Type | Reset | Description 
Value 


PWMx_BUSY [15] 1'hO PVVM status 
0- idle; 
1- busy. 


PVVMX EN [8] R/W | 1°h0 PWMx enable 
0: disable; 
1: enable. 


PWMx_PRESCALE | [7:0] PVVMx prescale coefficient. 


7.3.4.2.2 PWMx_CNT 


Description: PWM counter. 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 175 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM SC2713 Device Specification 


E 


PWMx_DUTY PWMx_MOD 


Type 


Field Name Type | Reset | Description 
Value 


PWMx_DUTY [15:8] PWMx PWM duty counter, counter. 


7.3.4.2.3 PWMx_DIV 


Description: PWM tone divider. 


0x0008 PWM<x tone divider PWMx_DIV 


a ed ea ee ae ee ee ee 


PWMx_DIV 


Type 


Field Name Type | Reset | Description 
Value 


PWMx_DIV [15:0] 16'h0 | PWMx tone divider. 


7.3.4.2.4 PWMx_PAT_LOW 


Description: PWM pattern low part. 
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0x000c PWMx pattern low part PWMx_PAT_LOW 


CI CE CS cS 


PWMx_PAT_LOW 


Type 


Field Name Type | Reset | Description 
Value 


PVVMx PAT LOVV | [15:0] 16hO | PWMx | PWM pattem low part, = low part. 


7.3.4.2.5 PWMx_PAT_HIGH 


Description: PWM pattern high part. 


0x0010 PWMx pattern high part PWMx_PAT_LOW 


wE 


PWMx_PAT_HIGH 


Type 


Field Name Type | Reset | Description 
Value 


PWMx_PAT_HIGH | [15:0] 16’hO | PVVMx pattern high part. 


7.4 Watch Dog Controller(WDG) 


7.4.1 Memory map 
ARM base address: OX4003 8040 


Offset 
Address 


Description 
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Offset 
Description 
Address 


0x0000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg_rst_en) 


0x000C WDG_INT_CLR Watchdog interrupt clear(add wdg_rst_clr) 


0x0010 WDG_INT_RAW Watchdog interrupt raw status(add 
vvdg rst ravv) 


0x0014 WDG_INT_MASK Watchdog interrupt masked siatus 


0x0018 WDG_CNT_LOW Low 16 bit of watchdog counter value 
0x001C WDG_CNT_HIGH High16 bit of watchdog counter value 
0x0020 WDG_LOCK Watchdog lock 


0x0024 VVDG CNT RD LOW Low 16 bit of watchdog counter value for 
read 

0x0028 WDG_CNT_RD_HIGH High 16 bit of watchdog counter value for 
read 


0x002C WDG_IRQVALUE_LOW | Low 16 bit of watchdog irq value 
0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value 


7.4.2 Register Descriptions 


7.4.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 
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Ox0000 Low 16 bit of watchdog load value (Reset 0x0000_FFFF) WDG_LOAD_LOW 


e a) ee 


Reserved 


Type 


Eel ee i 


wdg_load_low 


Type 


[31:16] 16’h0 Reserved 


wdg_load_low [15:0] 16°HFFFF wdg_load_low: low 16 bit of 


watchdog timer load value. 


Wdg_load_high: high 16 bit of 
watchdog timer load value. 


wdg_load_low and 
wdg_load_high are used 
together. 


Software should write 
wdg_load_high firstly, and then 
write wdg_load_low, because 
writing wdg_load_low can trig 
loading both wdg_load_low and 
wdg_load_high to watchdog 
counter, and writing 
wdg_load_high cannot trig this 
event. So software must 
guarantee wdg_load_high is 


ready when writing 


wdg_load_low. 
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one Te [RW [Reva Joesesrion 


In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


7.4.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 


0x0004 High 16 bit of watchdog load value (Reset 0x0000_0003) WDG_LOAD_HIGH 


e ee ed) 


Reserved 


Type 


(ae ee ee eee 


wdg_load_high 


Type 


[31:16] 16'h0 Reserved 


vvdg load high | [15:0] 16'h0003 See wdg_load_low description 
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7.4.2.3 WDG_CTRL (add wdg_new wdg_rst_en) 


Description: Watchdog control 


0x0008 Watchdog conirol (Reset 0x0000_0000) WDG_CTRL 


RRR EE eS nara 


Reserved 


Type 


E, 


- Ni E 


| Type 


[31:4] 28'h0 Reserved 


vvdg. rst en [3] RW 1'hO VVatchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


wdg_new [2] RW 1'hO VVatchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 


value. 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 181 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GUSPREADTRUM SC2713 Device Specification 
one Te [pw Jes vue poseren 


NA [1] RW T'ho Watchdog counter open: 
0: counter stops. 
1: counter runs. 

vvdg irq en [0] RW 1'hO VVatchdog interrupt enable bit 

0: interrupt is disabled 
1: interrupt is enabled 
In interrupt mode and combined 
mode, this bit should be 1 


7.4.2.4 WDG_INT_CLR(add wdg_rst_clr) 


Description: Watchdog interrupt clear 
ee ee eed ee eae 
"ome a ee 


Type 


Pee > i a 


- > a a E 


type 


[31:4] 28'h0 Reserved 
vvdg. rst cir [3] WO 1'hO VVatchdog reset clear 
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one Te [pw [ponve poseren 


Write 1 to this bit to clear reset 
Read this bit always get 0. 
[2:1] RO Reserved 
wdg_int_clr [0] WO Watchdog interrupt clear 
Write 1 to this bit to clear 
interrupt 
Read this bit always get 0. 


7.4.2.5 WDG_INT_RAW(add vvdg rst ravv) 


Description: Watchdog interrupt raw status 
ps (feja | 2s | ar | os | os | ae | Be | oe | on | mo] | 28 | or | oo 
C 


Type 


aS FS RE SEE 


e » SES » : 


| Type 


[31:5] 27°h0 Reserved 


vvdg. Id busy [4] RO 1'hO VVatchdog load busy status 


0: Watchdog is ready for new 
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one Te [pw [ponve ooer 


loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


wdg_rst_raw Watchdog reset raw status. 


Waich dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg_rst_clr can 


clear this raw status. 


Reserved 


wdg_int_raw Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 


status. 


7.4.2.6 WDG_INT_MASK 


Description: Watchdog interrupt mask status 
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0x0014 Watchdog interrupt mask status (Reset 0x0000_0000) WDG_INT_MASK 


e a se 


Reserved 


Type 


Ee et Ee le et 


- T 


2 


[31:1] RO 31’hO Reserved 
wdg_int_mask | [0] RO 1'hO VVatchdog interrupt masked 
status 


7.4.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 
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0x0018 Low 16 bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_LOW 


e eae ee 


Reserved 


Type 


Ea el ed 


wdg_cnt_low 


Type 


res | a] ete hal | eee | iced) | | | 
Field Name se Reset Value Description 


[31:16] 16’h0 Reserved 


wdg_cnt_low [15:0] 16°hFFFF wdg_cnt_low: Low 16 bit of 


watchdog timer counter value. 


wdg_cnt_high: High 16 bit of 
watchdog timer counter value. 
wdg_cnt_low and wdg_cnt_high 
are used together. 


This read-only register indicates 


current counter value. 


It’s not recommended to read 


this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 
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7.4.2.8 NVDG CNT HIGH 


Description: High 16 bit of vvatchdog counter value 


0x001C High 16bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_HIGH 


IIe SE a shel 


Reserved 


Type 


OT a a ale 


wdg_cnt_high 


Type 


Poset | ee el el ae ee ST el eee fs | 
Field Name a Reset Value Description 


[31:16] 16’h0 Reserved 


vvdg cnt high [15:0] 16'hFFFF See wdg_cnt_low description. 


7.4.2.9 WDG_LOCK 


Description: Watchdog lock control 
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0x0020 Watchdog lock control (Reset 0x0000_ 0000) WDG_LOCK 


e Sec 


Reserved 


Type 


Ee i de oe ee 


wdg_lock 


: 


[31:16] RO 16’h0 Reserved 
wdg_lock [15:0] RW 16’h0 Watchdog lock control 

Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


7.4.2.10 WDG_CNT_RD_LOW 


Description: Low 16 bit of watchdog counter value for read 
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Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG_CNT_RD_LOW 
0x0000_FFFF) 


e Ee eee eo aes) 


Reserved 


Type 


a es AE aE aia 


wdg_cnt_rd_low 


Type 


Poset [ise foe ele | ee ae ed) le | | 
Field Name ——— Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_rd_lo | [15:0] 16'hFFFF wdg_cnt_rd_low: Low 16 bit of 


w watchdog timer counter value 


for read. 


wdg_cnt_rd_high: High 16 bit of 
watchdog timer counter value 


for read. 


wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 


This read-only register indicates 


current counter value. 


Read once can get watchdog 
counter value. No need to 


double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMERI CNT RD 
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7.4.2.11 VVDG CNT RD HIGH 


Description: High 16 bit of vvatchdog counter value for read 


High 16bit of vvatchdog counter value for read (Reset 
0x0028 WDG_CNT_RD_HIGH 
0x0000_FFFF) 


E ae Eas Sal 


Reserved 


Type 


e E 


vvdg cnt rd high 


Type 


Poset OS e 
Field Name e JO Reset Value Description 


[31:16] 16’h0 Reserved 


wdg_cnt_rd_hig | [15:0] 16'hFFFF Refer to wdg_cnt_rd_low 
h 


7.4.2.12 WDG_IRQVALUE_LOW 


Description: Low 16 bit of watchdog irq value 
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VVDG IRQVALUE LO 
0x002C Low 16 bit of watchdog irq value (Reset 0x0000_ 0000) 


aS Ieee sons 


Reserved 


Type 


aE EE Dea aca 


wdg_irqvalue_low 


Type 


[31:16] 16'h0 Reserved 


vvdg irqvalue 1 | [15:0] 16'h0000 wdg_ irqvalue lovv: Low 16 bit 


ow of watchdog irqvalue. 
wdg_ irqvalue high: High 16 bit 
of watchdog irqvalue. 
wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 
together. 


It’s useful in interrupt mode and 
combined mode. When 

vvdg cnt equal watchdog 
irqvalue, an interrupt is 


generated. 


Default value of watchdog 
irqvalue is 32’h0003_0000, 
corresponds to 6 seconds, 
which means reset will occur 


after irq is 1 for 6 seconds. 
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7.4.2.13 VVDG IRQVALUE HIGH 


Description: High 16 bit of vvatchdog irq value 


VVDG IRQVALUE HIG 
Ox0030 High 16 bit of watchdog irq value (Reset 0x0000_0003) 


KE ed ea Fe 


Reserved 


Type 


AR, S ES 


wdg_irqvalue_high 


Type 


[31:16] 16'h0 Reserved 


wdg_irqvalue_h | [15:0] 16'h0003 wdg_ irqvalue lovv: Low 16 bit 
igh of vvatchdog irqvalue. 
wdg_ irqvalue high: High 16 bit 
of vvatchdog irqvalue. 
wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 
together, which means reset will 
occur after irq is 1 for 6 
seconds. 


It’s useful in interrupt mode and 
combined mode. When 


vvdg cnt equal watchdog 
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irqvalue, an interrupt is 
generated. 

Default value of vvatchdog 
irqvalue is 32’h0003_0000, 
corresponds to 6 seconds. 


7.4.3 Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in global 
control register, and also should guarantee arch_rtc_eb is set. 

Before configuring watchdog, software should write 16’hE551 to wdg_lock to unlock 
watchdog. 

Then Software configures all control registers — wdg_load_low, wdg_load_high, 


wdg_irqvalue_low, wdg_irqvalue_high, wdg_mode and wdg_new. 
IMPORTANT: wdg_load_high should always be configured before writing wdg_load_low. 


Then wdg_run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 

Whenever waichdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32 hFFFF FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 


used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets 
to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After receiving interrupt, software can check interrupt status by reading wdg_int_mask, 
and can clear interrupt by writing 1 to wdg_int_clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn’t feed wdg. Then software should stop wdg so that wdg 
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reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg_cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg_run firstly, then it disable 
wdg_rtc_eb and wdg_eb in global control registers. 


It’s IMPORTANT that only writing wdg_load_high cannot reload watchdog. Both 
wdg_load_low and wdg_load_high should be written if watchdog need reloaded. And 
software must write wdg_load_high firstly, then write wdg_load_low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg_load_low to counter setting success because of different clock domains, just as timer 
does. 


It’s not recommended to read counter value in normal usage, just as timer does. 


7.5 Real Time Controller(RTC) 


7.5.10vervievv 


RTC Timeris used to count second, minute, hour and day, and to generate alarm in 


alvvays-on povver domain. 


7.5.2Features 


I | Second counter: 0 — 59 

I Minute counter: 0 — 59 

I Hour counter: 0 — 23 

I Day counter: 0 — 65535 

I Second, minute, hour and day number can be changed by software 

I Provide second interrupt, minute interrupt, hour interrupt and day interrupt 
I Provide configurable alarm function 

I Provide configurable auxiliary alarm function 

I All interrupts can be used to wakeup system from deep sleep 


I Alarm interrupt can be used to power up system from power-down status 
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I Auxiliary alarm interrupt cannot be used to povver up system 


I VDDRTC is the povver supply for second counter, minute counter, hour counter, day 


counter, and alarm function. And this povver is alvvays-on. 


7.5.3Signal Description 


Null 


7.5.4Function Description 


Chip provides a very small alvvays-povver-on region supplied by VDDRTC. Second counter, 
minute counter, hour counter, day counter, and alarm function are putin this region, so 


these functions always works even if base band chip enters power-down status. 


Second counter, minute counter, hour counter and day counter are used to count second, 


minute, hour and day value, and to issue second, minute, hour and day interrupt. 


The value of these four counters can be changed by software, but the changing time is 
very long, about 125ms. In order to improve software efficiency, chip provides four 


interrupts to inform software changing completing. 


If changing the same counter, software must wait for current changing completion before 


changing next time. 


If changing different counters, the changes to four counters are independent, and it 
doesn’t need wait for current changing completion before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up system, 


or to power up system. 


Alarm second, minute, hour and day value is stored in VDDRTC power domain, and these 
four registers can be changed by software. It also takes long time to change these 
registers, and another four interrupt is provided for changing completing. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn’t need wait for current changing completion 


before changing next one. 


RTC Timer provides the second alarm function, named as auxiliary alarm, which has the 


similar function with alarm except that auxiliary alarm cannot power-up system. Auxiliary 


Spreadtrum Communications, Inc., Confidential and Proprietary 195 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM $C2713 Device Specification 


alarm registers aren’t in VDDRTC power domain, so there aren’t any limitations for 
software to configure related registers, no response interrupts and no need waiting for 


completion. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 


band from power-down status. 
7.5.5Control Registers 


7.5.5.1 Memory map 
ARM base address: OX4003 8080 


Address | Register Name Default Value 
Offset 


oa 2 S 
pom (rreme vde | 
pom [meom | 
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one (reze on vure JO T 
ore [romao JET 
over vve JET 
owe (rez on vure fo 
one [rresrovaue fT 
none freze rn TJ IT 
one fes xn Je 
pore feces ori fo 
ore freze fo 
SY T 


7.5.5.2 Register Descriptions 


7.5.5.2.1 RTC_SEC_CNT_VALUE 


Description: RTC second counter value 
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Ox0000 RTC Second Counter Value RTC SEC CNT VALUE 


e ee E 


Reserved 


Type 


e e 


Reserved RTC SEC CNT VALUE 


Type 


Field Name Type | Reset | Description 
Value 


eva [ro Pere 
RIC SEC CNT VALUE | [5:0] Ro- 4 RTC second counter value 


7.5.5.2.2 RTC_MIN_CNT_VALUE 


Description: RTC minute counter value 


RTC Minute Counter Value RTC_MIN_CNT_VALUE 


Pen qes ee nje ele 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT_VALUE a RTC minute counter value 


7.5.5.2.3 RTC HRS CNT VALUE 


Description: RTC hour counter value 


0x0008 RTC Hour Counter Value RTC_HRS_CNT_VALUE 


MIRE BREE Ei sda 


Reserved 


Type 


e aaa 
| Name Reserved RTC_HRS_CNT_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


prai (ro |aru 
RTC_HRS CNT_VALUE | [4:0] Rof- RTC hour counter value 


7.5.5.2.4 RTC DAY CNT VALUE 


Description: RTC day counter value 
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0x000C RTC Day Counter Value RTC_DAY_CNT_VALUE 


e a eee na ee 


Reserved 


Type 


Ea ed er 


RTC_DAY_CNT_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


Ge 
RTC_DAY_CNT_VALUE | [15:0] fro |- | RTC day counter value 


7.5.5.2.5 RTC_SEC_CNT_UPD 


Description: RTC second counter update 


0x0010 RTC Second Counter Update (reset OX0000 0000) RTC SEC CNT UPD 


ES 


Reserved 


Pe eee e ee ee folate 
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Field Name Type | Reset | Description 
Value 


RTC_SEC_CNT_UPD | [5:0] R/W | 6’hO RTC second counter | 
Write new counter value to this register to start a 
second counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.6 RTC_MIN_CNT_UPD 


Description: RTC minute counter update 


0x0014 RTC Minute Counter Update (reset 0x0000_0000) RTC_MIN_CNT_UPD 


DRGs ra Jie bas 


Reserved 


Type 


E 
| Name Reserved RTC_MIN_CNT_UPD 


Type 


Field Name Type | Reset | Description 
Value 


ma ro fe 


RTC MIN CNT UPD | [5:0] R/W | 6'ho RTC minute counter update 
Write new counter value to this register to start a 
minute counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 
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7.5.5.2.7 RTC HRS CNT UPD 


Description: RTC hour counter update 
0x0018 RTC Hour Counter Update (reset OX0000 0000) RTC_HRS_CNT_UPD 


Ral eco eS ee eke es 


Reserved 


Type 


we a eae a 


Reserved RTC_HRS_CNT_UPD 


E e 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_UPD | [4:0] R/W | 5’hO RTC hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.8 RTC DAY CNT UPD 


Description: RTC day counter update 
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0x001C RTC Day Counter Update (reset 0x0000_0000) RTC_DAY_CNT_UPD 


EE A Ee 


Reserved 


Type 


E 


RTC DAY CNT UPD 


: 


Field Name Type | Reset | Description 
Value 


mar 


RTC_DAY_CNT_UPD | [15:0] R/W | 16'h0 | RTC day counter update 
Write new counter value to this register to start a 
day counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.9 RTC SEC ALM UPD 


Description: RTC second alarm update 
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0x0020 RTC Second Alarm Update (reset 0x0000_0000) RTC SEC ALM UPD 


EOE SE esc 


Reserved 


Type 


Pas e pe del 


eo O e 


Field Name Type | Reset | Description 
Value 


RTC_SEC_ALM_UPD | [5:0] R/W | 6’hO RTC second alarm update 
Write new counter value to this register to start a 
second alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.10 RTC_MIN_ALM_UPD 


Description: RTC minute alarm update 
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Ox0024 RTC Minute Alarm Update (reset OX0000 0000) RTC_MIN_ALM_UPD 


e Eee EE E 


Reserved 


Type 


referee lelsfwlefo tel fel fel so 


eo O e 


Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_UPD | [5:0] R/W | 6'ho RTC minute alarm update 
Write new counter value to this register to start a 
minute alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 


7.5.5.2.11 RTC HRS ALM UPD 


Description: RTC hour alarm update 
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0x0028 RTC Hour Alarm Update (reset 0x0000_0000) RTC HRS ALM UPD 


ae ee se 


Reserved 


Type 


efoto elope le fele fete [e flee 


ST = = aE 


Field Name Type | Reset | Description 
Value 


RTC_HRS_ALM_UPD | [4:0] R/W | 5'ho RTC hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.12 RTC DAY ALM UPD 


Description: RTC day alarm update 
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0x002C RTC Day Alarm Update (reset 0x0000_ 0000) RTC_DAY_ALM_UPD 


(ee ea a ee e 


Reserved 


Type 


Pe folelolelowlele tel felt lo 
pe nie OO 


: 


Field Name Type | Reset | Description 
Value 


magr 


RTC_DAY_ALM_UPD | [15:0] | R/W | 16’hO | RTC day alarm update 
Write new counter value to this register to start a 
day alarm updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.13 RTC INT EN 


Description: RTC interrupt enable and hour format control 
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Ox0030 RTC Interrupt Enable (reset OX0000 0000) RTC_INT_EN 


e a ee) 


Reserved 


Type 


CECR NS a 


Type | Reset | Description 
Value 


Day alarm updating complete interrupt 


enable 
0: disable 


1: enable 


RTC_HRS_ALM_UPD_INT_EN Hour alarm updating complete interrupt 


enable 


RTC_MIN_ALM_UPD_INT_EN a Minute alarm updating complete 


interrupt enable 


RTC_SEC_ALM_UPD_INT_EN Second alarm updating complete 


interrupt enable 


RTC_DAY_CNT_UPD_INT_EN Day counter updating complete interrupt 


enable 
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RTC_HRS_CNT_UPD_INT_EN [10] RW | 1’h0 Hour counter updating complete 
interrupt enable 

RTC_MIN_CNT_UPD_INT_EN [9] RW | 1’h0 Minute counter updating complete 
interrupt enable 

RTC_SEC_CNT_UPD_INT_EN [8] RW | 1’h0 Second counter updating complete 
interrupt enable 

RTC_SPG_UPD_INT_EN [7] RVV | 1’hd Spare register updating complete 
interrupt enable 


RTC_AUXALM_INT_EN auxiliary alarm interrupt enable 


RIC HRS FORMAT SEL [5] RW Tho Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatied as 0 to 11, and bit 4 represent 
AM or PM — AM is 0 and PM is 1. 


7.5.5.2.14 RTC_INT_RAW_STS 


Description: RTC interrupt raw status 
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Ox0034 RTC Interrupt Raw Status (reset OX0000 0000) RTC_INT_RAW_STS 


e ea 


Reserved 


Type 


RTC | RTC | RTC | RTC | RTC | RTC | RTC | RTC 


Field Name Type | Reset | Description 
Value 


RTC_DAY_ALM_UPD_INT_RAW_STS [15] Day alarm updating complete 


interrupt raw status 


RTC HRS ALM UPD INT RAVV STS [14] Hour alarm updating complete 


interrupt raw status 


RTC_MIN_ALM_UPD_INT_RAW_STS [13] Minute alarm updating complete 


interrupt raw status 


RTC_SEC_ALM_UPD_INT_RAW_STS [12] Second alarm updating 


complete interrupt raw status 


RTC_DAY_CNT_UPD_INT_RAW_STS [11] Day counter updating complete 


interrupt raw status 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 210 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM SC2713 Device Specification 


RTC_HRS_CNT_UPD_INT_RAW_STS i Hour counter updating complete 


interrupt raw status 


RTC_MIN_CNT_UPD_INT_RAW_STS ' Minute counter updating 


complete interrupt raw status 


RTC SEC CNT UPD INT RAVV STS i Second counter updating 


complete interrupt raw status 


RTC_SPG_UPD_INT_RAW_STS í Spare register updating 


complete interrupt raw status 


RTC_AUXALM_INT_RAW_STS i auxiliary alarm interrupt raw 
status 


(Jr freni 
ee re [ar [o feve fc T 


7.5.5.2.15 RTC INT CLR 


Description: RTC interrupi clear 
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0x0038 RTC Interrupt Clear (reset 0x0000_0000) RTC_INT_CLR 
[ait [| 90 | a | oe | a7 | 6 | as | 24 | os ES or | a| 0 | 28 | i | oe 
rom | 


Type 


Ga (ea a a e 
RTC | RTC | RTC | RTC | RTC | RTC | RTC 


RTC 


Field Name Type | Reset | Description 
Value 


RTC_DAY_ALM_UPD_INT_CLR [15] 


RTC_HOUR_ALM_UPD_INT_CLR [14] 
RTC MIN ALM UPD INT CLR [13] WO 
interrupt clear 
O 


Day alarm updating complete 


interrupt clear 


Write 1 to this bit to clear 
corresponding interrupt 


bat Hour alarm updating complete 


interrupt clear 


Minute alarm updating complete 


1 
1 
1 
1 


RTC_SEC_ALM_UPD_INT_CLR [12] Second alarm updating 
complete interrupt clear 
RTC_DAY_CNT_UPD_INT_CLR [11] Day counter updating complete 
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RTC HOUR GNT UPD INT CLR 


TE 
Q 


Hour counter updating complete 


interrupt clear 


RTC_MIN_CNT_UPD_INT_CLR Minute counter updating 


complete interrupt clear 


RTC_SEC_CNT_UPD_INT_CLR Second counter updating 


complete interrupt clear 


| 
RTC_SPG_UPD_INT_CLR Spare register updating 
shë complete interrupt clear 
ea 
m |e 
ore 
o [om | 
orf [A 
o fe 
o |m fs 


RTC_SEC_INT_CLR 


7.5.5.2.16 RTC INT MASK STS 


[4 
[3 
[2 


[6] 
[5] 
[4] 
[3] 
[2] 
[0] 


= 
me 


Description: RTC interrupt masked status 
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0x003C RTC Interrupt Masked Status (reset 0x0000_0000) RTC_INT_MASK_STS 


e ee ee 


Reserved 


Type 


RTC | RTC | RTC | RTC | RTC | RTC | RTC | RTC 


Field Name Type | Reset | Description 
Value 


grano fon 
RTC_DAY_ALM_UPD_INT_MASK_STS [15] në 1'hO Day alarm updating complete 


interrupt masked status 


RTC HRS ALM UPD INT MASK STS [14] 1'hO Hour alarm updating complete 
interrupt masked status 

RTC MIN ALM UPD INT MASK STS [13] T'ho Minute alarm updating 
complete interrupt masked 
status 

RTC_SEC_ALM_UPD_INT_MASK_STS T’hO Second alarm updating 
complete interrupt masked 
status 
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RTC_DAY_CNT_UPD_INT_MASK_STS 3 Day counter updating complete 


interrupt masked status 


RTIC HRS CNT UPD INT MASK STS E Hour counter updating 


complete interrupt masked 


status 


RTC_MIN_CNT_UPD_INT_MASK_STS ' Minute counter updating 


complete interrupt masked 


status 


RTC SEC CNT UPD INT MASK STS i Second counter updating 


complete interrupt masked 


status 


RTC_SPG_UPD_INT_MASK_STS i Spare register updating 


complete interrupt masked 


status 


RTC_AUXALM_INT_MASK_STS k auxiliary alarm interrupt 


masked status 


[1] j minute interrupt masked status 


RTC_SEC_INT_MASK_STS i Second interrupt masked 


status 


7.5.5.2.17 RTC_SEC_ALM_VALUE 


Description: RTC second alarm value 
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Ox0040 RTC Second Alarm Value RTC SEC ALM VALUE 


OEE SE esc ea| 


Reserved 


Type 


Eas Ed | le ee 


Reserved RTC_SEC_ALM_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


eva [ro fen 
RTC SEC ALM VALUE | [5:0] po |. | RTC second alarm value 


7.5.5.2.18 RTC MIN ALM VALUE 


Description: RTC minute alarm value 


RTC Minute Alarm Value RTC MIN ALM. VALUE 


Pen Joe e pe nje le 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_ VALUE a o RTC minute alarm value 


7.5.5.2.19 RTC_HRS_ALM_VALUE 


Description: RTC hour alarm value 


0x0048 RTC Hour Alarm Value RTC_HRS_ALM_VALUE 


Ea a ee E A 


Reserved 


Type 


e aaa 
| Name Reserved RTC_HRS_ALM_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


eva [ro [eno 
RTC_HRS ALM VALUE | [4:0] Rof RTC hour alarm value 


7.5.5.2.20 RTC_DAY_ALM_VALUE 


Description: RTC day alarm value 
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0x004C RTC Day Alarm Value RTC_DAY_ALM_VALUE 


EE ES ess ECE 


Reserved 


Type 


Ea ee ee 


RTC_DAY_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


alo | 
RTC_DAY_ALM_VALUE | [15:0] fro |- | RTC day alarm value 


7.5.5.2.21 RTC_SPG_VALUE 


Description: RTC spare register value 


0x0050 RTC Spare Register Value RTC_SPG_VALUE 


E ee ee 


Reserved 
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Field Name Type | Reset | Description 
Value 


e fre [ 


RIC SPG VALUE [15:8] a o RTC spare register value 
RTC_ALMLOCK_VALUE | [7:0] po (JI RTC alarm lock register value 


7.5.5.2.22 RTC SPG UPD 


Description: RTC spare register update 
Ox0054 RTC Spare Register Update (reset 0x0000_0000) RTC_SPG_UPD 
[owe | ss | | 20 | 2s | ar | os | os | oe | on | oe | og [cap] 0 | 28 | or | oo 


Reserved 


Type 


E 
| Name RTC_SPG_UPD RTC_ALMLOCK_UPD 


Type 


Field Name Type | Reset | Description 
Value 


oar 


RIC SPG UPD [15:8] R/W | 8’hO RTC spare register update 
Write new counter value to this register to start a 
spare register updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 

RTC ALMLOCK UPD | [7:0] R/W | 8'ho RTC alarm lock register update 
Write new counter value to this register to start a 
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register updating operation in VDDRTC domain. 


Reading this register can get recent updating 


value. 


Write 8’hA5 to this register to unlock alarm 


function, and write other data to lock alarm 
function. That means, software must S'hA5 to this 
register to enable alarm function before using this 


function. 


7.5.5.2.23 RTC SEC AUXALM UPD 


Description: RTC second auxiliary alarm update 
Ox0060 RTC Second Auxiliary Alarm Update (reset 0x0000_0000) C SEC AUXALM UPD 
[oe | st | 20 | 20 | 2s | ar | os | os | oe JES ES | v0 | 28 | a7 | oo 


Reserved 


Type 


E 


Reserved RTC SEC AUXALM UPD 


Type RW 


Field Name Type | Reset | Description 
Value 


eva Pro feve 
RTC_SEC_AUXALM_UPD | [5:0] RTC second auxiliary alarm register 


7.5.5.2.24 RTC MIN AUXALM UPD 


Description: RTC minute auxiliary alarm update 
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Ox0064 RTC Minute Auxiliary Alarm Update (reset OX0000 0000) C MIN AUXALM UPD 


eS Sika eS ES ES 


Reserved 


Type 


Eas rE le ee a 


Reserved RTC_MIN_AUXALM_UPD 


eo O e 


Field Name Type | Reset | Description 
Value 


sv Pro [ao 
RTC_MIN_AUXALM_UPD | [5:0] RTC minute auxiliary alarm register 


7.5.5.2.25 RTC_HRS_AUXALM_UPD 


Description: RTC hour auxiliary alarm update 


RTC Hour Auxiliary Alarm Update (reset 0x0000_0000) C HRS AUXALM UPD 


E 


Reserved 
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Field Name Type | Reset | Description 
Value 


een [of jer fe 
RIC HRS AUXALM UPD RTC hour e alarm register 


7.5.5.2.26 RTC DAY AUXALM UPD 


Description: RTC day auxiliary alarm update 


0x006C RTC Day Auxiliary Alarm Update (reset 0x0000_0000) C_DAY_AUXALM_UPD 


SË E ee 


Reserved 


Type 


Pe felelelellel itll bi 
C 


Type 


Field Name Type | Reset | Description 
Value 


eraro Pen 
RTC DAY AUXALM UPD | [15:0] 16'h0 | RTC day auxiliary alarm register 


7.5.5.2.27 RTC_SEC_CNT_RAW 


Description: RTC second counter raw value 
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Ox0070 RTC Second Counter Ravy Value RTC SEC CNT RAVV 


ae ae ese 


Reserved 


Type 


Eas a Ed | le ee 


Reserved RTC_SEC_CNT_RAW 


Type 


Field Name Type | Reset | Description 
Value 


wa [e [om 


RTC_SEC_CNT_RAW | [5:0] RTC second counter raw value 
Only for debug 


7.5.5.2.28 RTC_MIN_CNT_RAW 


Description: RTC minute counter raw value 


0x0074 RTC Minute Counter Raw Value RTC_MIN_CNT_RAW 


e ee ee et ee 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT_RAW | [5:0] RTC minute counter raw value 
Only for debug 


7.5.5.2.29 RTC_HRS_CNT_RAW 


Description: RTC hour counter raw value 
0x0078 RTC Hour Counter Raw Value RTC_HRS_CNT_RAW 


Pa ea ea ele et ees fe i 


Reserved 


Type 


Bae Ps Pe ed de 


Reserved RTC_HRS_CNT_RAW 


Type 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_RAW | [4:0] RTC hour counter raw value 
Only for debug 


7.5.5.2.30 RTC_DAY_CNT_RAW 


Description: RTC day counter raw value 
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0x007C RTC Day Counter Raw Value RTC_DAY_CNT_RAW 


e a ee ee 


Reserved 


Type 


E 


RTC DAY CNT RAVV 


Type 


Field Name Type | Reset | Description 
Value 


mar 


RTC_DAY_CNT_RAW | [15:0] RTC day counter raw value 
Only for debug 


7.5.6Application Notes 


Second counter, minute counter, hour counter and day counter always runs in VDDRTC 
domain. But if software wants to access or control these functions, it should set rtc_eb and 
rtc_rtc_eb firstly. 


After setting rtc_eb and rtc_rtc_eb, software can get second, minute, hour and day counter 
value by reading rtc_sec_cnt_value, rtc_min_cnt_value, rtc_hrs_cnt_value and 


rtc_day_cnt_value. 


RTC timer provides second interrupt, minute interrupt, hour interrupt and day interrupt. 


Software can enable these interrupts by setting 1 to rtc_sec_int_en, rtc_min_int_en, 


rtc_sec_hrs_en and rtc_day_int_en, check status by reading rtc_sec_int_mask_sts, 


rtc_min_int_mask_sts, rtc_hrs_int_mask_sts and rtc_day_int_mask_sts, clear these 
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interrupts by writing 1 to rtc sec int cir, rtc min int cir, ric hrs int cir and 


nc day int clr. 


Software can update four counter values by writing new value to ric sec cnt upd, 


rc min cnt upd, ric hrs cnt upd or rtc day cnt upd. But the changing takes very long 


time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc_sec_cnt_upd_int_en, rtc_min_cnt_upd_int_en, rtc_hrs_cnt_upd_int_en and 


rtc_day_cnt_upd_int_en, check status by reading rtc_sec_cnt_upd_int_mask_sts, 


rtc_min_cnt_upd_int_mask_sts, rtc_hrs_cnt_upd_int_mask_sts and 


rtc_day_cnt_upd_int_mask_sts, clear these interrupts by writing 1 to 


rtc_sec_cnt_upd_int_clr, rtc_min_cnt_upd_int_clr, rtc_cnt_upd_hrs_int_clr and 


rtc_day_cnt_upd_int_clr. 


If changing the same counter, software must wait for current changing completion before 


changing next time. 


If changing different counters, the changes to four counters are independent, and it 
doesn’t need wait for current changing completion before changing next one. 


RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc_alm_int_en, check status by reading 
rtc_alm_int_mask_sts, and clear this interrupt by writing 1 to rtc_alm_int_clr. 


Alarm value can be configured by writing expected value to rtc_sec_alm_upd, 


rtc_min_alm_upd, rtc_hrs_alm_upd and rtc_day_alm_upd. But the changing takes very 


long time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc_sec_alm_upd_int_en, rtc_min_alm_upd_int_en, rtc_hrs_alm_upd_int_en and 


ric day alm upd int en, check status by reading rtc_sec_alm_upd_int_mask_sts, 


ic min alm upd int mask sts, rtc hrs alm upd int mask sts and 


nc day alm upd int mask sts, clear these interrupts by writing 1 to 


nc sec alm upd int clr, rtc min alm upd int cir, ic hrs alm upd int cir and 


rc day alm upd int cir. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn’t need wait for current changing completion 
before changing next one. 
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The chip provides an alarm lock function to enable or disable alarm function. Before using 
alarm, software must write 8’hA5 to ric almlock upd to enable alarm function. To write 
other data to ric almlock upd can disable alarm function. The disable or enable setting 
won’t be reset during power-on reset. Because this lock function is in VDDRTC domain, 
software also need wait for changing completion interrupt, and the related interrupt control 
bits are ric spg upd int en, ric spg upd int mask sis and ric spg upd int clr. 


RTC timer also provides the second alarm function, named as auxiliary alarm, which has 
the similar function with alarm except that auxiliary alarm cannot power-up system. 

Auxiliary alarm registers aren’t in VDDRTC power domain, so there aren’t any limitations 
for software to configure related registers, no response interrupts and no need waiting for 


completion. 


If an auxiliary alarm occurs, auxiliary alarm interrupt is issued. Software can enable this 


interrupt by setting rtc_auxalm_int_en, check status by reading ric auxalm int mask sts, 


and clear this interrupt by writing 1 to ric auxalm int cir. 


Auxiliary alarm value can be configured by writing expected value to ric sec auxalm upd, 


ric min auxalm upd, ric hrs auxalm upd and ric day auxalm upd., 


Because RTC timers are in RTC clock domain, all interrupts can be used to vvakeup 
system from deep sleep. Another important function is alarm interrupt can povver up base 


band chip from power-down status. 


7.5.7Implementations 


Null 


7.5.8Future Improvements 


In current design, if software wants to update the same registers continuously, it must wait 
for current changing completion before changing next time. Otherwise, both updating may 
fail. 


7.6 Ext Interrupt Controller(EIC) 


7.6.1 Overview 


V.0.8 


The EIC module includes two sub-modules: EIC and SIC. 
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The EIC sub-module provides up to 8 EIC source input signal connection. A de-bounce 


mechanism is used to capture EIC’s stable status and a single-trig mechanism is 


introduced into this sub-module to enhance the input event detect reliability. In addition, 


this sub-module’s clock can be shut off automatically to reduce power dissipation. The 


de-bounce range is from 1 ms to 4 s with the step of 1 ms. Those input signals shorter than 


1 ms will be omitted at this sub-module. 


THE SIC sub-module is used to latch some special input signal and send interrupts to 


MCU core, and it can provides up to 8 SIC source input signal connection. 


7.6.2 Features 


7.6.2.1 EIC 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 

7.6.2.2 SIC 
l 
l 

V.0.8 


high level detect and interrupt generate(not bypass mode) 

low level detect and interrupt generate(not bypass mode) 
interrupt mask(not bypass mode) 

interrupt clear(not bypass mode) 

level interrupt generate at system powerdown with once active trig(not bypass mode) 
keep interrupt stable when no interrupt clear(not bypass mode) 
input data sample or mask(not bypass mode) 

debounce number configurable(not bypass mode) 

only once trig active(not bypass mode) 

trig level condition configurable(not bypass mode) 

high level detect and interrupt generate(bypass mode) 

low level detect and interrupt generate(bypass mode) 

interrupt mask(bypass mode) 

interrupt clear(bypass mode) 

input data sample or mask(bypass mode) 

level interrupt generate at system power down(bypass mode) 


force to open the clock of debounce 


Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 


sources 
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I Using Latch circuit to realize interrupt generation, SICINTMSK connected to the 
set port of Latch, and SICINTCLR connected to the clear port of Latch. 

| Provide raw status for each of 8 input sources on special channel 

l Provide polarity control bit for each of 8 input sources on special channel 

l Provide only one clear bit to clear all latches on special channel 

| Each input source can be enabled or disabled independently on special channel 


7.6.3 Function Description 


APB APB 
BUS INTERFACE 
Regs 


| 


Detect Debounce 


EIC 


FR INT 


ARM 
Core 


Fig 1 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 
has received active input signals, interrupts will be created to notify ARM core. 


7.6.4 Control Registers 


7.6.4.1 Memory map 


Table 1 EIC Control Register Address Map 


ARM base address: Ox4003 8100 (EICO-7) 
E1C0: CHGR INT: 

E1C1: PBINT2; 

E1C2: PBINT; 

EIC3: AUDIO HEAD BUTTON:, 
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EIC4: AUDIO HEAD_INSERT; 
EIC5: AUDIO HEAD_INSERT2; 
EIC6: VCHG_OVI; 

EIC7: VBAT_OVI 


Description 
Addres 


0x0000 EICDATA EIC bits data input 


0x0004 EICDMSK EIC bits data mask 


0x0014 EICIEV EIC bits interrupt event 


0x0018 EICIE EIC bits interrupt enable 


0x001C EICRIS EIC bits raw interrupt status 


0x0020 EICMIS EIC bits masked interrupt status 


0x0024 EICIC EIC bits interrupt clear 


0x0028 EICTRIG EIC bits trig control 


0x0040 EICOCTRL EICO control register 


0x0044 EIC1CTRL EIC1 control register 


0x0048 EIC2CTRL EIC2 control register 


0x004C EIC3CTRL EIC3 control register 


0x0050 EIC4CTRL EIC4 control register 


0x0054 EIC5CTRL EIC5 control register 


0x0058 EIC6CTRL EIC6 control register 


0x005C EIC7CTRL EIC7 control register 


bo 
0x000 | 
0x004 | 
ooo | 
ooo | 
oc | 
0x020 | 
00024 | 
0x028 | 
7 
0x040 | 
0x044 | 
0x048 | 
0x046 | 
Loxooso 
poxoosë | 
poxoose | 
oxoose | 


7.6.4.2 Register Descriptions 


7.6.4.2.1 EICDATA 


Description: EIC bits data register, read only 
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0x0000 (reset 0x0000_0000) EICDATA 


e e Sec 


Reserved 


Type 


Ed es 


Reserved EICDATA 


Type 


d Type | Reset | Description 
Value 
EICDATA [7:0] so |en H EIC bits data input 


Note: EICDATA synchronizes the original data inputs with 2 cycles of Ricdiv5 cik, so SW need delay 


2ms to get the exact value of original data inputs when Ricdiv5 cik is enabled. 


7.6.4.2.2 EICDMSK 


Description: -EIC bits data mask register 
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0x0004 (reset 0x0000_0000) EICDMSK 


ee ae Sc 


Reserved 


Type 


Ep ed te e 


Reserved EICDMSK 


w o : 


d Type | Reset | Description 
Value 
EICDMSK [7:0] EICDATA register can be read if EICDMSK set “1” 


7.6.4.2.3 EICIEV 


Description: EIC bits interrupt status register 


0x0014 (reset Ox0000 OOFF) EICIEV 


PG eee ee aaa 


Reserved 


Type 


Reserved EICIEV 


E 
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Type | Reset | Description 
Value 


EICIEV [7:0] R/W 8'hFF EIC bits e status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


7.6.4.2.4 EICIE 


Description: EIC bits interrupt enable register 


0x0018 (reset OX0000 0000) EICIE 


E et 


Reserved 


Type 


Pe qe eee jepe 
E 


Type 


Type | Reset | Description 
Value 


EICIE [7:0] R/W 8'hO EIC bits S enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


7.6.4.2.5 EICRIS 
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Description: EIC bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to EICMIS) 


0x001C (reset 0x0000_0000) EICRIS 


E ed ee Fae ed 


Reserved 


Type 


e 


Reserved EICRIS 


Type 


Type | Reset | Description 
Value 


EICRIS [7:0] 8’hO EIC bits raw e status register: 
“1” interrupt condition met 
“0” condition not met 


7.6.4.2.6 EICMIS 


Description: EIC bits masked interrupt status register 
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0x0020 (reset 0x0000_0000) EICMIS 


e E Esc 


Reserved 


Type 


Reserved EICMIS 


Ed i te a se 


Type 


Note: EICMIS = EICIE & EICRIS 


g Type | Reset | Description 
Value 


EICMIS [7:0] 8'hO EIC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


7.6.4.2.7 EICIC 


Description: EIC bits interrupt clear register 
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0x0024 (reset 0x0000_0000) EICIC 
e ESTE ae ES Ec E 
BA 


: 


Ep ed td e e e 


Reserved EICIC 


: 


ESE NGE 


g Type | Reset | Description 
Value 


EICIC [7:0] WO 8’hO EIC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


7.6.4.2.8 EICTRIG 


Description: EIC bits trig control register 
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0x0028 (reset 0x0000_0000) EICTRIG 
e SIE ea EEC 
BA 


: 


Es ed i i ei e 


Reserved EICTRIG 


: 


SEE NGE 


g Type | Reset | Description 
Value 


EICTRIG [7:0] WO 8'hO EIC bits trig control register: 
“1”: generate the trig start pulse 
“0”: no effect 
It must set EICTRIG for using de-bounce function 
and getting active interrupt. 


7.6.4.2.9 EICOCTRL 


Description: EICO control register 
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0x0040 (reset 0x0000_4032) EICOCTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ao [ew enca 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.10 EIC1CTRL 


Description: ElC1 control register 
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0x0042 (reset 0x0000_4032) EIC1CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
wajo fe enca 


DBNC_CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.11 EIC2CTRL 


Description: ElC2 control register 
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0x0048 (reset 0x0000_4032) EIC2CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ao [ew enca 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.12 EIC3CTRL 


Description: ElC3 control register 
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0x004C (reset 0x0000_4032) EIC3CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ao [ew enca 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.13 EICACTRL 


Description: ElC4 control register 
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0x0050 (reset 0x0000_4032) EIC4CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ea Qen [pm 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.14 EIC5CTRL 


Description: ElC5 control register 
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0x0054 (reset 0x0000_4032) EIC5CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ea Qen [pm 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.15 EIC6CTRL 


Description: ElC6 control register 
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0x0058 (reset 0x0000_4032) EIC6CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ao [ew enca 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.16 EIC7CTRL 


Description: ElC7 control register 
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0x005C (reset 0x0000_4032) EIC7CTRL 


Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC 
DB 
ES 
NC 
Name | CL Reserved DBNC_CNT 
E 
KI 
N 
DB 
NC 
Type | RW | RW RO R/W 
Reset 0 1 0 o 0 0 0 0 0 0 1 1 0 0 1 0 


Type | Reset Description 
Value 


[ 
FORCE_CLK_DBNC | [15] RW | 1’h0 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN [14] RW | thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ao [ew enca 


DBNC CNT [11:0] | RVV | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.17 Related Clock & Interrupt control registers 
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Table 2 Related Clock & Interrupt control registers 


agrume [ion | mak [Secon 
0x2090_0214 | CTRLO APB clock Enable of total system 


ARM interrupt status, using No.8 
0x8000_3000 | ARM_INT_STATUS | [24] interrupt for EIC and No.24 interrupt 
for EICA 


[ean [amen fer | fe TT 
CO 
ower se av ro Sesa | o |ior T 
ows [porrer oma [era | o froni 
pemo oren | [0 [iroa eroa 
[pemn moo [oow |e | 0 Jr sërë 
CON 
CO 
oo [oom Jua Jo froo 7 
oo oc cs TD Jesi | o [ireen 


7.6.5 Application Notes 


7.6.5.1 Programming Model 
For EIC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC module is also under the reset status and cannot 
capture the EIC input signals. At the process of system initialization, ARM 
needs to configure the EIC input signal detecting conditions, such as ‘1’/’0’ 
detection, read INT status registers and write EICIC to clear the EIC INTs. 
Then, if necessary, ARM sends a trig_start pulse to commence one EIC 


signal detection process. Before system enters deep-sleep mode or closes 
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PCLK, it ought to assure that EIC INT has been enabled and cleared and 
system has sent out active trig_start pulse. 

2) After receiving the trig_start pulse, EIC module starts the process of EIC 
signal detection. If EIC captures one stable input signal, it will send an INT to 
ARM, shut off the clock of debounce circuit automatically and wait for next 
trig_start pulse. 

3) When ARM receives the EIC INT again, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition 
registers again. Then, if necessary, ARM sends a trig_start pulse again to 
commence a new EIC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig_start pulse. 


7.6.5.2 Programming Notes 


1) The register, EICIEV, is used to set the input signal constraints for INT 
trigger. 

2) EICINT comes from EICMIS, which EICMIS is equal to EICIE & EICRIS. So, 
if it needs to get some EIC’ INT, the EICIE should be unmasked. And if ARM 
has received one EIC INT, it maybe need to mask the corresponding bit of 
EICIE to avoid to received the same INT, and set corresponding bits 1 to of 
EICIC. 

3) The interval of two EIC trigger instructions needs be longer than 2 ms. 

4) To quit EIC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs 
consider the additional time for exact debounce period. 


7.7 Aux ADC Controller(ADC) 


7.7.1 Overview 


The AuxADC is a 32-channel 12bits ADC, it samples VBAT voltage, touch panel signals, 


etc. The channel assignment is shown in below. 


Table 7-1 ADC Channel Assignment 


Channel ID | Application 


General signal input channel ADCIO, the signal is from external input. 


General signal input channel ADCI1, the signal is from external input. 
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PROG2ADC (in Charger) signal input channel, the signal is on chip. 


E duru vrer së 0 
Jese ura vrime 
Joe um mesem TT 
jë Jmoves IT 
8 


21 LDO CAMMOT/SIM0/SIM1/SIM2/EMMCCORE/VDD28/VDD25/USB, the 
signal is on chip. 


DCDC power LDO CAMD/EMMCIO/VDD18/AVDD18/CAMIO, the signal is 
on chip. 


LDO RFO/RF1/RF2/CAMA/VDDSD, the signal is on chip. 
WHTLED, the signal is on chip. 
OTP, the signal is on chip. 


25 
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The AuxADC mainly arbitrates multi-channel ADC request and controls the sampling 

process of analog part. Among these 32 channels, all channels can be controlled by SW, 
and therefore, they are called SW channels. They are also can be controlled by HW, they 
are also called HW channels. It includes 16 high priority HW channels and 16 low priority 


HW channels, the priority is: high priority HW channels > SW channels > low priority HW 


channels. 
— 0 a 
q— 
Fast HW request i CHCEG 
Hit request 
— p Ae 
SW request 4 es E p a Analog INO 
0 > < Analog IN1 
D 1 
Slow HW request Hit Analog IN | 
tt — 
<0 | 
at 
«Analog INn 


Figure 7-3 AuxADC Requests and Channels 


7.7.2 Features 


Sample frequency >= 85 kHz; 


Support arbitration between SW and HW channels; 


Support up to 32 channels; 


Support interrupt functions; 


Configurable channel ID for HW channel; 


Configurable sampling delay for HW channel; 


7.7.3 Signal Description 


There are 32 signal sources to ADC, 8 are from external, 7 are connected on chip and 
others are reserved. The external input signals are for ADC channels 0~3 and 9~12, as 
listed in below. 


Table 7-2 ADC signal list 


ADCIO (ChO) ra General signal input, it is for ADC channel 0. 


ADCI1 (Ch1) RE General signal input, it is for ADC channel 1. 
ADCI2 (Ch2) Eg General signal input, it is for ADC channel 2. 
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ADCI3 (Ch3) EAMES General signal input, it is for ADC channel 3. 


7.7.4 Function Description 


V.0.8 


The ADC application circuit is as follow. 


External Analog IN 


AuxADC 


QO —D SIS > 


Internal Analog IN 


4 APB Bus 


Figure 7-4 ADC Application Diagram 


The ADC is controlled by system through APB bus, and it is used to check 10 signals from 
different sources. ADC does the channel arbitration and ADC conversion control. The 
ADC’s block diagram is shown in the following figure. 


AuxADC i 
Controller AUXAD: 12B adc_12b 
AUXAD: IN MODE adc in mode 
i auxapicik | clk. ade 
A 


A 


4-0 
adc_dvalid 


A 


A 


AUXA 
AUXA 
AUXA 
ALIXADI SLOW 
AUXA 
AUXA 
A A 


A 


adc_cs{[31:0] 
adc csii31:01 


Digital Part ' Analog Part 


Figure 7-5 ADC controller block diagram 


The ADC includes a digital control part and an analog conversion part. The digital control 
part arbitrates and responds to the sampling request, sends the control to the analog part. 


The analog part consist of a DAC (digital to analog convertor), and a comparator. The 
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DAC converses the input data to a reference voltage, while the comparator compares the 


reference voltage and input voltage and sends out a compare result. 


First, the digital part powers up the analog part, and gives an initial data (0x800) to the 
analog part. After the initial process, the ADC starts the MSB conversion. The initial data is 
for half reference voltage. If the input voltage is greater than it, the data will be changed to 
0xC00, else the data will be changed to 0x400. After such 12 iterations, all 12 bits are 
complete, and the active ADC data occurs and can be outputted. The ADC conversion 


process is as in the figure below. 


AUXAD_CLK To er | 
(6.5MHz) 


AUXAD_RSTn 


AUXAD_12B/CS. 
ISCALE/SLOW 
AN MODE 


AUXAD INIT 


AUXAD_DVALID 


AUXAD_DAT pe h, - 
lade_dout XXXX Initial Data BITH 1] BIT[10] BITH] BITIOI Valid Data 


———————————— —— — HHOT TO GYGIES, TË 


ade pd 


adc latch1 


adc_vetrl 


adc_cs/cst/im 


NOTE: 
AUXAD_SLOW=’0’, initial is 10 cycles; AUXAD_SLOW='1’, initial is 26 cycles; 
AUXAD_12B="0", sampling is 42 cycles; AUXAD_12B='1’, sampling is 50 cycles; 


Figure 7-6 ADC Conversion 


The normal initial time includes 10 6.5MHz cycles, they also can be configured as slow 
mode, it includes 26 6.5MHz cycles. When the 'adc in mode” is set to ‘1’, it will improve 


ADC internal impedance. 


7.7.5 Control Registers 


7.7.5.1 Memory map 
ARM base address: OX4003 8300 
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Offset 
ze — 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 252 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LGNSPREADTRUM SC2713 Device Specification 


7.7.5.2 Register Descriptions 


7.7.5.2.1 ADC CTRL 


Description: ADC module control. 


Ox0000 ADC control register ADC CTRL 


E I 


- = — Kë KEE 


| Type 


Field Name Type | Reset | Description 
Value 


SW_CH_RUN_NUM | [7:4] The number of SW channel accessing, it is N+1. 
Oo e þe pepee O 


ADC_12B [2] R/W -| thi ADC 12bits mode 
0: ADC in 10bits mode; 
1: ADC in 12bits mode. 
SW_CH_RUN SW channel run, 
Write ‘1’ to run a SW channel accessing, it is 
cleared by HW. 
ADC_EN R/W ADC global enable, 
0: ADC module disable; 
1: ADC module enable. 


7.7.5.2.2 ADC_SW_CH_CFG 


Description: ADC SW channel control. 
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Ox0004 ADC SW channel control (reset 0x0f) ADC_SW_CH_CFG 


E 


NË i 


| Type 


Field Name Type | Reset | Description 
Value 


CH IN MODE | [8] RAV 1'hO Analog signal input mode, 
0: Resistance path: 
1: Capacitance path. 


CH SLOVV ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
clocks. 
NOTE: it is only for TPC channels. 


CH_SCALE [5] 1'hO ADC scale setting for current ADC channel, 
0: little scale; 
1: big scale. 


CH_ID ; R/W ADC channel ID, 
0: for general ADCIO; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
1: for general ADCI1; 
(big scale: 0~3.075V, little scale: 0~1.2V) 
2: for general ADCI2; 
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(big scale: 0~3.075V, little scale: 0-1.2V) 

3: for general ADCI3: 

(big scale: 0~3.075V, little scale: 0-1.2V) 

4: for PROG2ADC; 

(big scale: 0~1.2V, little scale: 0~1.2V) 

5: for VBAT; 

(big scale: 0~4.5V, little scale: 0~4.5V) 

6: for VCHGSEN; 

(big scale: 0~1.2V, little scale: 0~1.2V) 

7: for VCHGBG; 

(big scale: 0~1.2V, little scale: 0~1.2V) 

8: for ISENSE 

(big scale: 0~4.5V, little scale: 0~4.5V) 

13: for DCDC- CORE; 

(big scale: 0~1.5V, little scale: 0~1.2V) 

14: for DCDC ARM; 

(big scale: 0~1.5V, little scale: 0~1.2V) 

15: for DCDC MEM; 

(big scale: 0~2.0V, little scale: 0~1.5V) 

16: for DCDC GEN; 

(big scale: 0~2.7V, little scale: 0~2.7V) 

17: for DCDC GPU; 

(big scale: 0~1.5V, little scale: 0-1.2V) 

18: for DCDC WRF; 

(big scale: 0~3.6V, little scale: 0~1.5V) 

19: for VBATBK; 

(big scale: 0~3.6V, little scale: 0~3.6V) 

20: for HEADMIC; 

(big scale: 0~1.2V, little scale: 0~1.2V) 

21: for LDO CAMMOT/SIM0/SIM1/SIM2/ 
EMMCCORE/VDD28/VDD25/USB; 


(big scale: 0~1.2V, little scale: 0~1.2V) 
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22: for DCDC power LDO CAMD/EMMCIO/ 


VDD18/AVDD18/CAMIO; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
23: for LDO RFO/RF1/RF2/CAMA/VDDSD; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
24: for WHTLED; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
25: for OTP; 
(big scale: 0~1.2V, little scale: 0~1.2V) 
Others: reserved. 


NOTE: ADCIx channels should be set to ‘slow 
mode’ and ‘capacitance path’. 


7.7.5.2.3 ADC_HW_CH_CFG 


Description: ADC HW channel control. 


ADC_FAST_HW_CHx 
_CFG 


0x0008~0x0024 ADC fast HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7 


ADC_SLOW_HW_CHx 
0x0028~0x0044 ADC slow HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7) 


_CFG 
E ee el 


E Më 7 


| Type 


Field Name Type | Reset | Description 
Value 


CH IN MODE a signal input mode, 
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0: Resistance path: 
1: Capacitance path. 


CH DLY EN [7] RAV Tho Current channel delay enable, 
0- disable; 
1- enable. 


CH_SLOW [6] R/W 1'hO ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
clocks. 
NOTE: it is only for TPC channels. 


CH_SCALE [5] RAV Tho ADC scale setting for current ADC channel, 
0: little scale; 
1: big scale. 


CH_ID [4:0] 5'hif Same as “ADC HYV GH CFG”. 


7.7.5.2.4 ADC HYV CH DELAY 


Description: ADC HW channel accessing delay. 
ADC HW channel delay ADC_HW_CH_DELAY 
LG Adian 
ne 


Type 


Field Name Type | Reset | Description 
Value 


HW_CH_DELAY | [7:0] R/W ADC HW channel accessing a cnr its unit is ADC 
clock. 
It can be use for signal without enough setup time. 
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7.7.5.2.5 ADC DAT 


Description: ADC conversion result. 


0x004c ADC data ADC_DAT 


ed (see ee ee 


Reserved ADC_DAT 


Type 


Field Name Type | Reset | Description 
Value 


ADC_DAT [11:0] 12'h0 | ADC conversion result. 
When with one more result, each read gets one 
result. 


7.7.5.2.6 ADC_IRQ_EN 


Description: ADC interrupt enable. 


0x0050 ADC interrupt enable ADC_IRQ_EN 


m ea Fe ee a eae 


E _ SS: 


| Type 


Field Name Type | Reset | Description 
Value 
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OJ Tre. reve, Jreeves S 


ADC IRQ EN [0] R/W Tho ADC interrupt enable, 
0: interrupt disable; 
1: interrupt enable. 


7.7.5.2.7 ADC_IRQ_CLR 


Description: ADC interrupt clear. 


0x0054 ADC interrupt clear ADC IRQ CLR 


E 


Reserved 
Qe 


| Type 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_CLR ADC interrupt clear. Write “1” to clear. 


7.7.5.2.8 ADC IRQ STS 


Description: ADC masked interrupt. 
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0x0058 ADC interrupt status ADC_IRQ_STS 


Be i i i ss e 


SS U 


| Type 


Field Name Type | Reset | Description 
Value 


7.7.5.2.9 ADC_IRQ_RAW 


Description: ADC raw interrupt. 


ADC raw interrupt ADC_IRQ_RAW 


E Fe a 


SS T 


| Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_RAW RE ADC RR ve 
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7.7.5.2.10 ADC DEBUG 
Description: ADC debug info. 


Ox0060 ADC debug info. (only for debug purpose) ADC DEBUG 


A Fe a ie eae 


ADC_DBG_CH ADC_DBG_STATE ADC_DBG_CNT 


Type 


Field Name Type | Reset | Description 
Value 


ADC_DBG_CH [15:11] Current accessing channel, 
O~7: fast HW channel 0~7; 
8: SW channel; 
9~16: slow HW channel 0~7; 
31: NO request; 


ADC_DBG_STATE | [10:8] ADC state machine status, 
0: idle; 
1: fast HW req; 
2: SW req; 
3: slow HW req; 
4: fast HW wait; 
5: slow HW wait; 
Others: reserved 
ADC_DBG_CNT [7:0] 8'hO ADC internal counter status, 
0: idle; 
1~n: work or wait counter; 
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7.7.6 Application Notes 


7.7.6.1 Program Flow 


Before configure module, set some global parameters, includes sub-module enable, clock 
enable, etc. 


Flow for SW request channels 

- Clear ARM’s ADC interrupt, and enable it; 

- Configure ADC module registers; 

- Enable ADC module, set “ADC EN” bit of ADC_CTRL; 


- When program needs to use ADC, configure ADC_SW_CH_CFG, and set 
“SW_CH_RUN” bit of ADC_CTRL to ‘1’; 


- When ARM's analog-die interrupt asserts, and “adc irq” occurs or “SVV CH RUN” 
changes to ‘0’, read out the sample data; 


7.7.6.2 Program Notes 


7.8 Interrupt Controller(iNTC) 


7.8.1 Decription 


SC2713 support one interrupt controller. 


7.8.2 Memory map 
ARM base address: 0x4003_8380(INTC); 


Address | Register Name Description 
Offset 


0x000 INT MASK STATUS Masked interrupt status 


0x008 INT_EN Interrupt enable 
Ox00C INT MASK Interrupt masked 


7.8.3 Registers Description 
INT MASK STATUS 
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Description: Analog die Masked interrupt 


Ox0000 Masked interrupt(reset OX0000 0000) INT MASK STATUS 


e en] Fc i 


Reserved 


Type 


BN NS SN a E 


T 


| Type | 


Typ | Res | Description 
e et 

Valu 

e 


[31:1 21h | Reserved 
1] 0 
DCDCOTP_INT_MASK_STATUS [10] 1’hO | This interrupt is masked from 
DCDCOTP_INT_RAW_STATUS by 
DCDCOTP_INT_EN 


Cd 


THM_INT_MASK_STATUS [8] 1'ho | This interrupt is masked from 
THM_INT_RAW_STATUS by 
THM_INT_EN 
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AUD_PROTECT_INT_MASK_STATU 
S 


AUD HEAD BUTTON INT MASK S 
TATUS 

ElIC INT MASK STATUS 

FGU INT MASK STATUS 

VVDG INT MASK STATUS 

RTC INT MASK STATUS 


GPIO INT MASK STATUS 


ADC INT MASK STATUS 


INT RAVV STATUS 


Description: analog die raw interrupt 


Ox0004 Raw interrupt(reset OX0000 0000) 


SC2713 Device Specification 


This interrupt is masked from 
AUD PROTECT INT RAVV STATU 
Sby AUD PROTECT INT EN 


This interrupt is masked from 

AUD HEAD BUTTON INT RAVV S 
TATUS by 

AUD HEAD BUTTON INT EN 


This interrupt is masked from 
ElC INT RAVV STATUS by 
ElC INT EN 


This interrupt is masked from 


FGU INT.RAVV STATUS by 
FGU INT EN 


This interrupt is masked from 
VVDG INT RAVV STATUS by 
VVDG INT EN 


This interrupt is masked from 
RTC INT RAVV STATUS by 
RTC INT EN 


This interrupt is masked from 
GPIO INT RAVV STATUS by 
GPIO INT EN 


This interrupt is masked from 
ADC INT RAVV STATUS by 
ADC INT EN 


INT RAVV STATUS 


Reserved 


w 
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De SE el te ea 


I 


Oo B rë 


Typ | Rese | Description 
e t 

Valu 

e 


[31:11 21'ho0 | Reserved 
] 


DCDCOTP_INT_RAW_STATUS [10] Tho This interrupt has two sources: 
DCDCOTP interrupt and 
DCDCOTP_INT_DEB which 
are selected by 
INT_DEBUG_EN 


IS) (e fe 


THM INT RAVV STATUS This interrupt has two sources: 
THM interrupt and 
THM_INT_DEB which are 
selected by INT DEBUG EN 


AUD_PROTECT_INT_RAW_STATUS ë This interrupt has two sources: 
AUD PROTECT interrupt and 
AUD PROTECT INT DEB 
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which are selected by 
INT_DEBUG_EN 


This interrupt has two sources: 
S AUD HEADBUTTON interrupt 

and 

AUD HEADBUTTON INT DE 

B which are selected by 

INT_DEBUG_EN 


EIC_INT_RAW_STATUS i This interrupt has two sources: 
EIC interrupt and 
EIC_INT_DEB which are 
selected by INT DEBUG EN 


FGU INT RAVV STATUS i This interrupt has two sources: 
FGU interrupt and 
FGU_INT_DEB which are 
selected by FGU DEBUG EN 


VVDG INT RAVV STATUS Í This interrupt has two sources: 
WDG interrupt and 
VVDG INT DEB which are 
selected by INT DEBUG EN 


RIC INT RAVV STATUS : This interrupt has two sources: 
RTC interrupt and 
RTC_INT_DEB which are 
selected by INT DEBUG EN 


GPIO_INT_RAW_STATUS i This interrupt has two sources: 
GPIO interrupt and 
GPIO_INT_DEB which are 
selected by INT DEBUG EN 


ADC INT RAVV STATUS ' This interrupt has two sources: 
AUXAD interrupt and 
ADC_INT_DEB which are 
selected by INT DEBUG EN 


INT_EN 
Description: Analog die interrupt enable 
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0x0008 Interrupt enable(reset OX0000 OSFF) INT_EN STATUS 
jet for jo jæ jæ [ar [æ [as | 2s jos je [an feo fio Je pr |r | 


Reserved 


Type 


NS e e e 


u U 3 i Aj 


A å ëD BER ee 


g Typ | Rese | Description 
€ t 
Valu 
e 


[31:11 21'h0 | Reserved 
] 
DCDCOTP_INT_EN [10] thi Enable DODCOTP INT RAVV STATUS to 
system 


OO o efe pee 


THM_INT_EN [8] 1'h1 Enable THM INT RAVV STATUS to 
system 


AUD PROTECT INT EN 'h Enable 
AUD PROTECT INT RAVV STATUS to 


AUD HEAD BUTTON INT E 
N 
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E 


nable EIC_INT_RAW_STATUS to system 


EIC_INT_EN 


FGU_INT_EN 


Enable FGU_INT_RAW_STATUS to 


system 


Enable RTC_INT_RAW_STATUS to 


system 


RTC_INT_EN 
GPIO_INT_EN 
ADC_INT_EN 


7.9 Breathing Light Contoller(BTLC) 


Enable GPIO_INT_RAW_STATUS to 


system 


Enable ADC INT RAVV STATUS to 


system 


i 
WDG INT EN [3] R/W j Enable WDG_INT_RAW_STATUS to 
system 
i | 
i 


7.9.10vervievv 
Breathing light controller (BLTC) supports 3 outputs. Each output can output 0%~100% 


duration waves. 


7.9.2Features 
| Support up to 3 variable PWM outputs; 
I Support clock pre-scaling, from 1 to 256; 


I Support dynamical duty ratio, it can cover 0%~100%; 


7.9.3Function Description 


BLTC functional block diagram is shown in below. 


CLK | e RIGJBDIV | —»! RIGJB PYVM lee eS 
ET ‘ R/G/B 
Prescale Duty andCurve 
-APB | — p Regs 
Figure 7-7 BLTC Block Diagram 
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The BLTC includes a PWM generator, it generates all kinds of duty ratio PWM wave. 
When in breath mode, PWM changes duty ratio automatically in rising and falling 
stage, and PWM outputs 1/0 when in high/low stage. The rising and falling include 64 
duty ratio steps, from 0/64~63/64. The BLTC also includes a clock divider, all timing 
parameters are divided clock unit. 


BLTC timing diagram is shown in below. 


CLK : 
Prescaled 
CLK N N+ — INxMod 
PVM Duty > 
< Mod > 


Duty Ratio = Duty/Mod 


Figure 7-8 BLTC Timing Diagram 


PWM generator works with pre-scaled clock, a PWM unit includes Mod such clocks, 
and the Duty decides the duty ratio, Duty/Mod. 


When in breath mode, BLTC work curve is shown in below. 


Figure 7-9 BLTC Output Curve 


The curve includes rise, high, fall and low 4 stages, and the duration of each stage is 
configurable. The rise and fall stage include 64 duty ratio steps. When output is 
disabled, the output will be value set by SW. 
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7.9.4 Control Registers 


7.9.4.1 Memory map 
ARM base address: Ox4003 83c0 


Offset 
rice [ore fem 
BLTC con = BLTC con = 


7.9.4.2 Register Descriptions 


7.9.4.2.1 BLTC_CTRL 


Description: BLTC control. 
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Ox0000 BLTC control BLTC CTRL 


E a 


BS BS GS|GS|]GT|]GRI]}RS R_S 
Reserved 


| Type 


Field Name Type | Reset | Description 
Value 


BLTC B output value when few! _ On SW. 


BLTC B output selection 


1: output by SW; 
0: output by HW. 


BLTC B output type 
1: Normal PWM; 


0: Breath light. 


BLTC B run 
1: start BLTC B; 
0: stop BLTC B. 


BLTC G output value when by SW. 


G SEL [6] 1'hO BLTC G output selection 
1: output by SVV: 
0: output by HW. 


BLTC G output type 
1: Normal PWM; 
0: Breath light. 


BLTC G run 
1: start BLTC G; 
0: stop BLTC G. 
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BLTC R output selection 
1: output by SW; 


0: output by HW. 


BLTC R output type 
1: Normal PWM; 
0: Breath light. 


BLTC R run 
1: start BLTC R; 
0: stop BLTC R. 


7.9.4.2.2 BLTC X PRESCALE 


Description: PWM prescale coefficient for work clock. 


0x0004 BLTC R prescale coefficient BLTC_R_PRESCL 
0x0014 BLTC G prescale coefficient BLTC_G_PRESCL 


0x0024 BLTC B prescale coefficient BLTC B PRESCL 


E 


Reserved PRESCL 


Field Name Type | Reset | Description 
Value 


PRESCL BLTC | coefficient. 


7.9.4.2.3 BLTC X DUTY 


Description: PVVM duty config. 
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0x0008 BLTC R duty config BLTC_R_DUTY 
0x0018 BLTC G duty config BLTC G DUTY 


0x0028 BLTC B duty config BLTC_B DUTY 


E 


DUTY 


Type 


Field Name Type | Reset | Description 
Value 


DUTY [15:8] PWM | PWM duty counter counter. 


7.9.4.2.4 BLTC X CURVEO 


Description: BLTC rise/fall config. 


0x000c BLTC R rise/fall config BLTC R CURVEO 
oxooe | BLTC G rise/fall contig BLTC G CURVEO 


BLTC B riseffall config BLTC B CURVEO 


i 


Reserved TFALL Reserved 


Field Name Type | Reset | Description 
Value 


[Yi [ao fam [ines 


[13:8] Faw | eho | Output falling time, its unit is 0.125s, it is in O~4s. 
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[5:0] RW Jero | Output rising time, its unit is 0.125s, it is in 0~4s. 


7.9.4.2.5 BLTC_X_CURVE1 
Description: BLTC high/low config. 


0x0010 BLTC R high/low config BLTC_R_CURVE1 
0x0020 BLTC G high/low config BLTC_G_CURVE1 


0x0030 BLTC B high/low config BLIC B CURVE1 


e et 


TLOVV THIGH 


Type 


Field Name Type | Reset | Description 
Value 


TLOW [15:8] Output low time, its unit is 0.125s, it is in O~16s. 


[7:0] pale Output high time, its unit is 0.125s, it is in 0~16s. 


7.9.4.2.6 BLTC STS 


Description: BLTC status. 
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Ox0034 BLTC status BLTC STS 


Ue en a ie a a 


u o MË 


type 


Field Name Type | Reset | Description 

pe elm 
Psat [ao Piste [Rowe S 
areas fa [ro [rm [cenre 
jaresevey [mi [ro [rm [ecocmeamonm 
are ue fen [ro enëve voni 


7.9.5Application Notes 


7.9.6 Program Notes 


710 Audio Interface Controller(AUD IFA) 


7.10.1 Memory map 
AUDIFA ARM base address: 0x4003_8400 


Offset 

Description 
Address 
0x0000 DAC_FIFO_AF_LVL [Reseved 
0x0004 ADC FIFO STS ADC FIFO status 


0x0008 DAC_FIFO_STS DAC FIFO status 
0x0010 FIFO RAVV STS Ceva-X PCLK divider 
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Offset 
Description 
Address 


Ox0014 FIFO RAVV CLR Ceva-X povver mode 


7.10.2 Register Descriptions 


7.10.2.1 ADC FIFO STS 
Description: ADC FIFO status 


GESSARARESADESSON 
pë 


Type 


E 


i) | LL 


| Type 


ADC_FIFO_EMPTY_R | [7] Thi ADC FIFO real empty. There 
is no data in ADC FIFO 
ADC_FIFO_ADDR_R | [5:3] so o [em O ADC FIFO read address 
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7.10.2.2 DAC FIFO STS 
Description: ADC FIFO status 


0x0008 DAC_FIFO_STS(Reset 0x80) 


e E 


Reserved 


Type 


Se E 


= OT; 


| Type 


E 


DAC_FIFO_EMPTY_R | [7] Thi DAC FIFO real empty. There 
is no data in ADC FIFO 


DAC_FIFO_ADDR_-R 4| [5:3] Ro sho DAC FIFO read address 


7.10.2.3 AUDIF STS 


Description: AUDIF internal signal status, used for debug 
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0x0008 AUDIF_STS(Reset 0x0) 


e ee a E 


Reserved 


Type 


E EE ESE 


= E -haè 7 . 


T | Type 


poore [or [ow [Reve per 
ans fem fo [em rene 
C E C 


ADC_RX_DATA_RDY If “1”, begin to receive data 
from A-die 


7.10.2.4 RAW_STS 


Description: FIFO exception status 
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0x000C RAW_STS(Reset 0x0) 


SE eae 


Reserved 


Type 


E 


e i 


T type 


When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC_FIFO_UNDERFL_STS_CLR 
can clear this bit. 


DAC_FIFO_OVFL_STS f When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


7.10.2.5 RAW_STS_CLR 


Description: FIFO exception status clear 
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0x0010 RAW_STS_CLR(Reset 0x0) 


(ESET reese 


Reserved 


Type 


E 


SS i 


T type 


Field Name AS Description 

ADC FIFO UNDERFL CLR | 1 i VVrite “1” to this bit vvill clear 
ADC FIFO UNDERFL STS 
bit. 


DAC FIFO OVFL CLR ' VVrite “1” to this bit vvill clear 
DAC FIFO OVFL STS bit. 


7.10.3 Application Notes 
(1) Clk_audif must be equal or greater than 26M 
(2) ADC path ÆX HJ adc_active NEKI adie, WAARA ddie, AA AAC TE 
autogate st, ddie NJ adc_active HIN, clk_audif 25/4], KAFE, TË adie adc fifo 
HEREDIA BEB ae, ZA SEE IP ae 
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(3) 8501C Al 6530 fy A-DIE MH AE NIKSHKES pad CA Stik) die Z ERF, Bre 
KLAS PAR), SH pad HI delay EX K, Kis ES (EYE pad My 
fast/slow, mje A-die WY clk 27 2A, FHEA ANRA 2 1 cik ABAT LI work HY 
AU 


t 


(4) Adie TEME RENE SANE HEA, Kojë fedac active LA E FSK Aclk_6m5, 
PRUEDAC. FIRO Të HIHET 


7.11 GPIO Controller 


7.11.1 Memory map 
ARM base address: Ox8200 0480 


Offset 
Description 
Address 
0x0000 GPIODATA GPIO bits data 
0x0004 GPIODMSK GPIO bits data mask 
0x0008 GPIODIR GPIO bits data direction 
0x000C GPIOIS GPIO bits interrupt sense 
0x0010 GPIOIBE GPIO bits both edges interrupt 


For GPIOO~GPIO7: 


GPI02-0: come from external pad, refer to pin list; 
GPIO3: CHGR_CV_STATUS; 

GPIO4: CHG_DET_DONE; 

GPIO5: SDP_INT; 

GPIO6: CDP_INT; 

GPIO7: DCP_INT; 
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7.11.2 Register Descriptions 


7.11.2.1 GPIODATA 


Description: GPIO bits data register 


0x0000 (reset 0x0000_0000) GPIOATA 


e lee eee 


Reserved 


Type 


e eo ee 


GPIODATA 


: 


Field Name Type | Reset | Description 
Value 


GPIODATA [15:0] 16'h0 | GPIO bits data input 


7.11.2.2 GPIODMSK 


Description: GPIO bits mask register 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 282 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KGNSPREADTRUNI' SC2713 Device Specification 


0x0004 (reset 0x0000_0000) GPIODMSK 
e E ES cE 


Reserved 


Type 


Eel i ed el ee 


GPIODMSK 


: 


Field Name Type | Reset | Description 
Value 


GPIODMSK [15:0] 16’h0 GPIODATA register can be read/write if GPIO DMSK 
set “1” 


7.11.2.3 GPIODIR 


Description: GPIO bits direction register 
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0x0008 (reset 0x0000_0000) GPIODIR 
e E E 


Reserved 


Type 


e i ee 


GPIODIR 


: 


Field Name Type | Reset | Description 
Value 


GPIODIR [15:0] R/W 16’h0 “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


7.11.2.4 GPIOIS 


Description: GPIO biis interrupt sense register 
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0x000C (reset 0x0000_FFFF) GPIOIS 
e SITE ees Seca 


Reserved 


Type 


Eel ed en ee 


GPIOIS 


: 


reset Or 


Field Name Type | Reset Description 
Value 


GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
“0” detect signals edge 


7.11.2.5 GPIOIBE 


Description: GPIO biis both edges interrupt register 
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0x0010 (reset 0x0000_0000) GPIOIBE 
e ae Sec 


Reserved 


Type 


Ea et ed ee ee 


GPIOIBE 


: 


Field Name Type | Reset | Description 
Value 


GPIOIBE [15:0] R/W 16’h0 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


7.11.2.6 GPIOIEV 


Description: -GPIO bits interrupt status register 
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0x0014 (reset 0x0000_FFFF) GPIOIEV 


e ESTEE aa ea Sec 


Reserved 


Type 


Eel eed ee ee 


GPIOIEV 


: 


reset PO PI eee 


Field Name Type | Reset Description 
Value 


GPIOIEV [15:0] R/W 16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


711.2.7 GPIOIE 


Description: GPIO bits interrupt enable register 
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0x0018 (reset 0x0000_0000) GPIOIE 
e ae SEC 


Reserved 


Type 


Eel ed ee 


GPIOIE 


: 


Field Name Type | Reset | Description 
Value 


GPIOIE [15:0] R/W 16’h0 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


7.11.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 
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0x001C (reset 0x0000_0000) GPIORIS 


e SITE ea SEC 


Reserved 


Type 


Eel ee ed ee ee 


GPIORIS 


Type 


Field Name Type | Reset | Description 
Value 


O Jr fen vej TT 
GPIORIS [15:0] 16’h0 GPIO bits raw interrupt status register: 

“{” interrupt condition met 

“0” condition not met 


7.11.2.9 GPIOMIS 


Description: GPIO bits masked interrupt status register 
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0x0020 (reset 0x0000_0000) GPIOMIS 


e SIE ees ES ECE 


Reserved 


Type 


Eel de eo ee 


GPIOMIS 


Type 


Field Name Type | Reset | Description 
Value 


GPIOMIS [15:0] 16’h0 GPIO bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


7.11.2.10 GPIOIC 


Description: GPIO bits interrupt clear register 
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0x0024 (reset 0x0000_0000) GPIOIC 
e E se 


Reserved 


Type 


Eel ed ee ee 


GPIOIC 


: 


Field Name Type | Reset | Description 
Value 


GPIOIC [15:0] WO 16’h0 GPIO bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


7.11.2.11 GPIOINEN 


Description: GPIO input enable register 
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0x0028 (reset 0x0000_FFFF) GPIOINEN 


e STL ETE Se ESS 


Reserved 


Type 


Eel ed ee ee 


GPIOINEN 


Field Name Type | Reset | Description 
Value 


O fre Jena vej TT 
GPIOINEN [15:0] RW 16’h0 GPIO input enable register: 

“1” input enable. 

“0” input disable. 


7.12Fuel Gauge Unit (FGU) 


7.12.1 Overview 


FGU (Fuel Gauge Unit) is a system developed by SPRD to measure the state of batter 


charge. 


Previously, we used direct-measurement method that based on the battery variables of 
voltage, which directly translated into a SoC value via look-up table. It is based on the 
theoretic that the SoC is linear relative to the measured voltage, but it’s a pity that the SoC 
is just linear relative to the OCV, but not the measured voltage. The measured voltage is 
lower than the OCV when battery is in working mode, because of the internal impedance 


which is changing along with the SoC changing, temperature, charge cycles etc. 
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Another mentioned method to measure the SoC is called Coulomb Counter, which 
integrates all passed charge and gives a ratio to display. Unfortunately, the overall 


capacity falling and self discharge can make it inaccurate as time going. 


Now, the new solution to optimize the accurate of gauging gas measurement is to uses 
both techniques to overcome the effects of aging, self-discharge and temperature 


variations, and give table, accurate measurement SoC. 


FGU: Fuel Gauge Unit 

OCV: Open Circuit Voltage of a battery 

SoC: State of Charge. 

DoD: Depth of Discharge. Where DoD = 1 — SoC. 


Qmax: Maximum batter chemical capacity. It became small after cycles of charging and 
discharging. 


PCG: PassedCharge. Coulomb counter integrated charge during battery using. 


7.12.2 Features 
I Support pure voltage-base algorithm. 
I Support pure current-Integration-based algorithm 
I Support hybrid algorithm of voltage and current-integration. 


I Support lovver povver mode 


7.12.3 Block Diagram 
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Figure 7-10 FGU Block Diagram 


7.12.4 Algorithm 


V.0.8 


As experiment proved that the OCV had a steady relationship with the SoC for a given 
chemical characteristic battery. It won’t charge along with the change of current, 


temperature, aging and so on. That is the base of our algorithm. 


A 
4.5 p— ———— Age=100, T=20, 1I-40mA 
Age=200, T=30, I-30mA 
Ess -- Age=300, T=40, I-20mA 
4 L -i 
ð se, OCV 
D Ssss-- Ë 
koj SHESË SES SS SS zzzzszsziseese 
535 E 8s 
> ‘ 
t 
3 Es 
2.5 | | | | | | | | | 
0% 20% 40% 60% 80% 100% 
DoD 


Figure 7-11 OCV Vs. Age/Temperature/Current 


Software should set a table to store the relationship of OCV and SoC, which named SoC 
(OCV, T). Once software read the OCV which come from FGU controller, the SoC can 
be get direcily from the SoC (OCV, T). Because the DoD = 1-SoC, the figure used DoD for 
instead. The precision of the table should be 1%, that to say 100 DoD and corresponding 
OCV should be stored in external flash. This table is unalterable in its life. 


OCV refer to Open Circuit Voltage, which means there is no load on the battery. The 
reading of OCV is in the condition of that the battery is in relaxed state, when, the current 
is lower than the set threshold for some time. But, that is not always meet. When the 
device is in using, the current is higher than the threshold and the voltage is changing 
quickly. Then we can’t get the OCV value but the loading V value, and the table won’t work 


well. 
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Figure 7-12 OCV Vs. V under load 


The core issue for the difference of OCV and V under load is the battery internal resistance 
R. It is vary depending on DoD, age, temperature and so on. 


A Resistance (mQ) 


w 


Resistance 
N 


- 


© 


0% 20% 40% 60% 80% 100% 0 200 400 600 800 1000 
DoD Number of Cycles 


Figure 7-14 R depending on 
Figure 7-13 R depending on DoD Temperature / Age 


It is troublesome to track the impendence and the temperature. The coulomb counter now 
will work well in this situation, because the self-discharge is smaller than the loading 
current, and the using time is shorter when the self-discharge is little. 


For example, if the last OCV is read as OCV1 which relative to SoC1, then the device is in 
using and in active mode. Then, the SoC1 is frozen, and the coulomb counter is counting. 
After the battery is discharged with a passed charge of AQ = Q (it count from 0 when the 
SoC1 is frozen), the SoC is given by SoC2 = SoC1 — (AQ 1 Qmax). As the discharge 
process goes by, the AQ is increasing, and SoC2 is decreasing. Once the discharge 
process is stopped and current is zero (or lower than set threshold), the voltage is in relax 
state, the OCV1 is unfrozen to OCV2, and AQ is reset to zero, the new SoC2 then can be 
get directly from the SoC(OCV,T) table. 


The combination of voltage-based and coulomb-counting algorithms is a better way to 
remedy each other’s defect. 
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From the above figure, we can see that the total battery capacity, Qmax is generally 
reduced by 3% to 5% after 100 cycles. To know the real maximum capacity of the battery, 
we need to measure and update Qmax. 


7.12.5 Interface description 


Pin Name Description 


System Signals 


Cik_FGU FGU Clock input 


Deep_sleep ao System deep sleep signal 


Int req FGU Output to CPU for interrupt 


APB interface Signals 


PCLK APB clock 


Obh | APB write/read select 
o [i [eas 


PRDATA APB read data 


Analogy signals 


Ad0_in_data First ADC data input 


[p eoan OT 
o Qe freen IT 
o Qe ec IT 
o [i reroror UT 
o [i doc son imi TT 
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Pin Name i Description 


Ad01_reset All ADC reset signal 


Ado ref ctil ei First ADC reference voltage select control 


Ad1_ref_ctl Second ADC reference voltage select control 


ATE calibration signals 


Ate_cal_en ATE calibration enable (level) 


Ate_cal_start a ATE calibration start (pulse) 


ATE calibration selection 
Ate_cal_sel 

(O:voltage 1 1:current) 
Ate_cal_adOref —— ATE calibration first ADC reference select 
Ate cal adiref e ATE calibration second ADC reference select 
Ate cal datamux ee ATE calibration data output select mux 
Ate_cal_data o (7. ATE calibration data output 
Ate_cal_done o h A ATE calibration done 


After ate_cal_done is coming: 


Ate_cal_data[6:0] = ate_cal_sel 2 ( 
(ate_cal_datamux == 2’h0) ? curt_data[6:0] : 
(ate cal daiamux == 2'h1) ? curt_data[13:7] : 7'hO): 
(ate cal daiamux == 2’h0) 2 volt dataol6:oJ : 
(ate cal datamux == 2'h1) 2 volt_dataO[12:7] : 
(ate cal datamux == 2'h2) 2 volt_data1[6:0] : 
(ate cal datamux == 2’h3) 2 volt_data1[12:7] : 7’h0); 


7.12.6 Function description 


7.12.6.1 Battery monitoring functions 


The monitoring functions include the measurement of the battery voltage and battery 

current. An Inow register is used to record the current that the 2A A/D converter captured 
in time. A coulomb counter is used to integrate the charge when the battery is charging or 
discharging at a high rate. The charge is the multiply of current and time, Q = | * t. The unit 
of lis uA, and the unit of t is ms. A Vnow register is used to record the current voltage that 


the 2A A/D converter captured in time. An OCV record register is used to track the voltage 
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when the battery is in relax state, and it keep it value once the battery is in charging or 
discharging state. 


The frequency of the working clock is set to 32.768 KHz, it is convenient to map to 
common used time scale, E.g. 1s = 32768 = 2 ^ 15 (clocks). 


7.12.6.2 Charge monitoring states 


The process of charge monitor including 5 state: 
State 1: Charge state. 

State 2: Charge interim state. 

State 3: Relax state. 

State 4: Discharge interim state. 


State 5: Discharge state. 


The red area of following indicate the charge state, the green area indicate the relax state, 
and the blue area indicated discharge state, others is interim state. 


Charge 


+Charge 


Current 
Qo 


Threshold 


Figure 7-15 State of charge 


7.12.6.3 Operation mode 


V.0.8 


This module may operation in two modes with different power consumption. The selection 
is made by the OP_MODE bit. 


Operation Mode 0: Normal mode. 
Operation Mode 1: Lower power mode. 


In lower power mode, the current is measured only half of the time. This saves about half 
of the power consumption. 


In normal mode, the current is continuously measured, and it provides the highest 
accuracy from the coulomb counter. 
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7.12.6.4 Vorking mode 


To make compatibility, we set three work modes to adapt previously scheme. 
Work Mode 0: Hybrid algorithm of both following (default) 
Work Mode 1: Voltage-based algorithm. 


Work Mode 2: Current-Integration-based algorithm 


For the voltage-based algorithm (mode1), the software just read the voltage (either OCV 
or loading voltage) to map to SoC, it is our legacy method to display SoC. 


For the Current-Integration-based algorithm(mode2), the software should mapped the 
initial reading OCV (just as mode0) to Qstart, and write back to FGU controller as the initial 
charge, then the coulomb counter will work continuously without reset until the Qmax 
updated. While working, software should read the coulomb counter value for the Qnow 
and then divide Qmax, give the SoC value, SoC = Qnow / Qmax. 


The Qmax updating method of mode2 is different from the modeo, it need the full cycle of 
charge and discharge. 


7.12.6.5 Voltage monitoring 


The battery voltage is measured by using one conversion cycle of the A/D converter every 
4 seconds (2 ^ 17 clocks). 


The voltage conversion cycle takes 250ms of 2113 = 8192 clock cycles 
The voltage range is 0 to 5v unsigned value, and the resolution is 1mv. 


The two voltage register is OCV and Vnow. OCV is the open circuit voltage, it is 
measured only when the battery is in relax state, and the current is very small than set 
threshold. When the battery is in active mode, it stopped to update. 


Another voliage register is Vnow, it is measured and updated every conversion cycles of 
4s. 


7.12.6.6 Current monitoring 


V.0.8 


The voltage drop across the sense resistor is integrated during a conversion period and 
input to the 14-bit 2A A/D converter. 

The current conversion cycle takes 500ms of 2714 = 16384 clock cycles for a 14-bit 
resolution. 

The current resolution is 400uA, and the converter output is two’s complement format with 
signed value. 


When a conversion cycle is completed, the result is added to the coulomb counter 


accumulator and the number of conversions is incremented in a 16-bit counter. 
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The voltage and current use the same 2A converter and it switched periodically with a ratio 
of 1:8. 


7.12.6.7 Coulomb monitoring 


The coulomb counter is used to integrate the charge flow of the battery when the battery is 


charging or discharging at a high rate. Each result of current conversion is accumulated 
into accumulator. 


In work mode 0, the coulomb counter only worked when the battery is not in relax state, 
and the OCV acted as the SoC display function. 


In work mode 1, the coulomb counter is not work at all. 


In work mode 2, the coulomb counter is always worked, and the initial value is set by 
software which deduced from the first OCV reading. 


7.12.6.8 Battery relax counter 


V.0.8 


The judge of the relax state is to detect whether relax counter value reaches to the 
threshold. The counter of relax state is counted from the time that the current is below zero 
and above the current threshold, meaning the battery is in a high-load condition. See the 
figure “state of charge” for reference. The relax counter register is 10 bit read-only register 
clocked every 8s and can go up to about 2hs; when the counter reaches to its max value 
of threshold (software set), it stops at this value. The counter is auto cleared to zero 


when the current is out of the relax state, which meaning above 0 or below the negative 
relax threshold. 


Relax 
Counter KO ON 294.9 HZH kt | | 


+Charge 
Threshold 


Current 


0 
Relax JË a OO ————————————————— e O 
Threshold 


-Discharge 
Threshold 


Figure 7-16 Relax counter 


In the figure, we can see when in relax state of 3, the counter is counted until the state is 


changed or reached its max value of threshold (t), else the counter is stay at zero. 
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This counter is internal and is a tool for controller to judge if the battery is in relax state. 
The result of the judgment is used to switch the SoC display mechanism of OCV mapping 


value or coulomb integrated current mapping value. 


7.12.7 Working Process 


The operation process of software reading including 4 cases: (different from above 
process) 


Case 1: Initial SoC reading. 
Case 2: Relax SoC reading. 
Case 3: Active SoC reading (Charge / Discharge) 


Case 4: update Qmax. 


7.12.7.1 Initial SoC 


Before a device is turned on, the FGU measuring the battery OCV, and locked it on its 
OCV register. This activity takes at least 500ms when the other part of the IC should do 
nothing to wait for FGU to lock. The time of 500ms is the ADC lock time. 


After that, the device operates in an active mode and a load is applied, 
current-integration-based coulomb counter begins. Integration of the passed charge 
measured by the coulomb counter is used to continuously calculate the SoC. 


When the device system is total booting and software system is initialized, it should first 
read the locked OCV and the counted coulomb counter charge to get the first SoC for the 
mode 0: for the mode 1, it just correlating it with the SOC(OCV,T) table to get first SoC; for 
mode 2, software should correct it with the Qnow, and write back it to controller. 


7.12.7.2 Relax reading SoC 


When the voltage is in relax state or to say the system is in deep sleep state, the battery is 
commonly in tiny discharge state and the current is very small. When, we can say the 
battery is in open circuit state, and the measured voltage can be seen as OCV. The OCV 
is measured every 4s. Once the OCV is update with new value, or changed with a AV 
value, it will generate an interrupt to notice software to read it and update the SoC. 


Naturally, the system is in a deep sleep state, the SoC display has no means for it, and the 
interrupt should be disabled. Once the system is weak up, it should firstly read the SoC 
value and update its SoC display. 

For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software. 

For mode 2, the SoC is mapped from the remaining charge divide total charge, when the 
remaining charges little than set threshold, then it warned the software. 
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7.12.7.3 Active reading SoC 


The OCV continues updating until the battery is in active mode, when the current is not 
zero (or lower than threshold). Then, the coulomb counter begin counting. Once the 
charge of discharge changed larger than or equal to the multiply AQ, then it generate an 
interrupt to notice software to get it to update its SoC display. 


Either charging or discharging, the SoC should update quickly because the charge 
change quickly at these state. So the interrupt should enabled to get the latest AQ 


information in real time. 


When the interrupt generated, the software should read the OCV and AQ to yield the finial 
SoC. SoC2 = SoC1(OCV, T) +AQ I Qmax. Where Qmax is store in the flash. 


For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software, but for the existence of battery resistance, this 


value is always not exact 


For mode 2, the SoC is mapped from the remain charge divide total charge, when the 
remain charge little than set threshold, then it warned the software. 


7.12.7.4 Update Qmax 


The total capacity is calculated through two OCV readings taken at fully relaxed states 
when the variation of battery voltage is small enough before and after charge or discharge 
activity. As an example, before the battery is discharged, the SOC is given by SoC1 = Q1 / 
Qmax, where Q1 is the available charge from the battery before discharge. After the 
battery is discharged with a passed charge of AQ=Q2-Q1, the SoC is given by SoC2 = Q2 
/ Qmax, where Q2 is the available charge from the battery after discharge. Subtracting and 
rearranging these two equations yields Qmax =AQ / | SoC1 — SoC2]. This equation 
illustrates that it is not necessary to have a complete charge and discharge cycle to 
determine total battery capacity. 
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VVorking 


Figure 7-17 OCVs to update Qmax 


For a proper Qmax update, three conditions must be met: 


1, Two OCV measurements must be taken outside of the disqualified voltage range, which 
is based on the cell’s chemical characterization. An OCV measurement can be done only 
on a relaxed battery that has not been charged or discharged or several hours. 

2, A minimum amount of passed charge must be integrated by the fuel gauge. By default, 
itis set at 35% of the total cell capacity. 

3, the OCV1 and OCV2 must be measured during the nearly two cycles of charge and 
discharge 


An updating process of Qmax is not always successfully. The following figure is some test 


point of OCV. 
A 
45 — Unqualify Qmax Update Voltage range 
e Ab 
a L £ 
Vv 
7 | Re 
35 — mM 
> ~ 
V Under Load 
3 — 
2.5 | | | | | | | | | | 
0% 20% Í 40% 60% 80% N 
Unqualify DoD Unqualify low 
high Voltage Voltage 


Figure 7-18 Point of OCV measurement 


As an example, we begin at the point a, where we successfully get an OCV(a), then the 
device discharged to point b, it is in relax state, but it is too closed to point a, and the A 
SoC < 35%, then b is a bad point to measure OCV. When device is discharging, cis nota 


relax voltage, and can be measured as OCV. d is in disqualified range. When in e state, it 
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meet all the condition, and can be measured as OCV(e), and these two OCV (a and e) will 
update the Qmax, where Qmax = AQ(a, e) 1 |SoC(a) — SoC(e)| . 

If when the SoC in the d state, then device is charge directly back to point f, and after 
some time, f is in relax state, then f can be measured as another OCV(f), and Qmax =AQ(a, 
f) / |SoC(a) - SoC(f)| . 

If when the device is charged to f, and then quickly discharge with high current to d, then 
charge back to f , and again discharge to d, again and again for more than two times. Then, 
the first measured OCV(a) is not valid anymore and should be reset to start a new Qmax 
updating cycle. 

When a successfully Qmax updating is done, FGU controller should generate an interrupt 
to software, and software read OCV1, OCV2 and AQ to yield the new Qmax. To prevent 


capacity jumps, software should do some filtering. 


For mode 1, it not need to update Qmax. 


For mode 2, Qmax update need a full cycle of charge and discharge. In this mode, 
software should first set an upper threshold and a lower threshold. 

When the battery charged to the maxim voliage and relaxed, remember this charge as Q1, 
and set a flag of F1; When the battery discharge to the lowest voltage and relaxed, 
remember this charge as Q2, and set a flag of F2. When in Q1 or Q2, the voltage is not 
relax, then the relative Flag should keep 0 and can not be set to 1, then the updating 


condition is not met. 


4 E OCV 


Voltage (v) 
Capacity (mAh) 


3.5 | 
Charge Pë om 


Lower Q N | 280 


ia 3 140 
| || 4 
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ba 
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Figure 7-19 Update Qmax use upper 8 lower Q 


When F1 8 F2, then an interrupt is generated to software, software do a subtracting of |Q1 
— Q2| will get the maxim battery capacity, and the Qmax is updated. after updated Qmax, 


if it in F1 state, then software write Qmax back to controller to reset the current charge 
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value; if it in F2 state, then software write 0 back to controller to reset the current charge 


value. 


7.12.8 Timing diagram 


The following is one conversion cycle time example. 


Time(s) 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 DY. sasisë 
VI Swich | | 
ZAV 
Vnow mi) N Tnow I N Yw zi 
ZAI 
Inow | 0 
Qaccum 0 | 0 | QO | Q02 | QO3 Q04 | Q05 | Q06 | Q07 | Q08 | Q | QIZ 
Cont i 8 i i i 5 i 5 i " i 5 i 5 i 7 i a i ji i 5 i 8 


Figure 7-20 Timing diagram 


The “VII Switch” is switched every 4 second, once it set 1, the 2A A/D converter will output 
the voltage value, it cost 250ms to converge; else when it set to 0, zhe 2A A/D converter 
will output the current value, it cost 500ms to converge. 


The Vnow will keep for 4s until the next “V/I switch” is coming. 


The Inow will capture for every 500ms, and in the time of “V/I Switch” is set to 1, the 


current will keep it value for another 500ms, so there are no 108 but 107 instead. 
The Qaccum is the integration of the I*t, that means: 

Q01 = 101 * 500ms; 

Q02 = 102 * 500ms + Q01; 

Q03 = 103 * 500ms + Q02; 


Q07 = 107 * 500ms + Q06; 
Q08 = 107 * 500ms + Q07. 
The Cent is the counter of one conversion cycle. 


Because there are two2A A/D converter, the working timing of them are: 
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Time(s) 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 
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Figure 7-21 Timing of Only one ADC 
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CURT_ AdO iin en 


PUT > < Adi in dataqoa) M N M N T __ 


ADC 0 Current (AD1_ENABLE = 1) 
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Figure 7-22 Timing of two ADC work 


7.12.9 ATE Calibration 


There are 8 calibration signals and 2 system signals need. 


Pin Name Width | Description 


System Signals 


CLK_FGU FGU Clock input 


RST_FGU_n hd FGU Reset input 
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Pin Name Width | Description 


ATE calibration signals 


ATE_CAL_EN ATE calibration enable (level) 


To calibration ADCO and ADC1 Voltages, set the external Voltage to a fix value (such as 
3V), then configure some registers as following: 


ATE_CAL_EN = 1; 

ATE_CAL_SEL = 0; (for Voltage) 

ATE_CAL_ADO_REF = 0/1 (0 for 0.1v, 1 for 0.2v) 

ATE_CAL_AD1_REF = 0/1 (0 for 0.1v, 1 for 0.2v) 

Then, delay at least for 1 clock (32 KHz) 

ATE_CAL_START = 1; 

Wait for ATE CAL DONE = 1, 

Then, set ATË CAL DATAMUX = 0x0, get VOLTO [6:0] = ATE CAL DATA [6:0] 
Then, set ATE CAL DATAMUX = 0x1, get VOLTO [12:7] = ATE CAL DATA [5:0] 
Then, set ATE CAL DATAMUX = 0x2, get VOLT1 [6:0] = ATE CAL DATA [6:0] 
Then, set ATE CAL DATAMUX = 0x3, get VOLT1 [12:7] = ATE CAL DATA [5:0] 


If the get value is differ with the expected value, then an offset is get and will compensate 
to the later get voltage value. 


To calibration the ADCO Current, the register can be configured as following: 


To calibration ADCO Current, set the external Current (Voltage base on fix resister) to a fix 
value (such as 10mA), then configure some registers as following: 
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ATE_CAL_EN = 1; 

ATE_CAL_SEL = 1; (for Current) 

ATE_CAL_ADO_REF = 0/1 (0 for 0.1v, 1 for 0.2v) 

ATE_CAL_AD1_REF = 0/1 (0 for 0.1v, 1 for 0.2v) 

Then, delay at least for 1 clock (32 KHz) 

ATE_CAL_START = 1; 

Wait for ATE_CAL_DONE = 1, 

Then, set ATE CAL DATAMUX = 0x0, get CURTO [6:0] =ATE_CAL_DATA [6:0] 
Then, set ATE CAL DATAMUX = 0x1, get CURTO [13:7] = ATE CAL DATA [6:0] 


If the get value is differ with the expected value, then an offset is get and will compensate 
to the later get voltage value. 


7.12.10 Control Registers 


7.12.10.1 Memory map 


ARM base address: 0x4003_ 8500 


Offset 
Description 
Address 
0x0000 FGU_START Start Star sign 
0x0004 | FGU_CONFIG FGU Configure signals 
0x0008 | ADC_CONFIG ADC Configure signals 
0x000C | FGU STATUS FGU Status 
0x0010 FGU_INT_EN Interrupt enable signals 
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Offset 
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7.12.10.2 Register Descriptions 


7.12.10.2.1FGU Start Registers 


Description: FGU Start signal 


0x0000 FGU Start Signals (reset OX8000 0000) FGU_START 


Ee e e 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


QMAX UPDATE EN | [1] WO | 1’hO Qmax a a enables. 
Write 1 to this bit will do a Qmax update 
processing. 
It is auto cleared to 0, after write 1. 
To check the updating status, please read 
QMAX_UPD_STS. 

FGU_RESET [0] WO | 1’b0 FGU Reset signal. 
Write this bit to reset the module, it is auto cleared 
to 0 after reset. 
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7.12.10.2.2FGU Configure Registers 
Description: FGU Configure signal 


Ox0004 FGU Start Signals (reset 0x0010) FGU_CONFIG 


Ree BE Sie 


Reserved 


3 1 


eee let (| e 


ONEADC D 
VOLT DUTY 
UTY 


Field Name Type | Reset | Description 
Value 


FGU_CFG_WTING H5] 1'ho FGU Configure Writing bit. 
This bit indicate the vvriting process is busying 
0: idle 
1: vvriting 
Note: because the APB clock ( ~=100MHz) and 
32K clock (~32KHz) is differ two large, to 
synchronize the write process, this bit is added. 
For software writing this register, it must poll this 
bit to check if the register is really be write. 


Oooo i poffe pee 


READ_LOCK_EN [13] R/W | 1’hO Read register lock enable. 
0: disable 
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VOLT_H_VALID 


FGU_DISABLE_EN [11] 


CLBCNT_DELTA_MODE 


ONEADC_DUTY 


CURT_DUTY 


$C2713 Device Specification 


1: enable 


For the register which width is bigger than 16 
bits can’t be read at once, then a risk is exist that 
the twice read of the high and low part are not 


the same valid register value. 

Enable READ LOCK EN will lock the low or 
high part of the big-16bit-register when read 
other part of it. 

Voltage high bit valid 

0: voltage is 12 bits valid (high bit is omitted) 
1: voltage is 13 bits valid 

FGU Disable signal. 

It indicates if the FGU is worked or not. 

0: FGU is not disable and worked 

1: FGUis disable and not worked 
Coulomb Counter Delta Threshold Mode. 


This bit indicates if the coulomb counter is 


working when the battery is in low power 


condition. 
0: work when in low power condition 
1: no work when in low power condition 


It is working in default. 


Voltage & Current duty ratio 
2h0: 1-7 

2h1: 1-7 with current 1-1 
2h2: 1-3 

2h3: reserved 


Refer to Timing Diagram for detail. 


Current duty ratio 

1'ho: 1-0 

Thi: 1-1 

When ADC SEL = 0, this bit is invalid. 
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VOLT_DUTY at 5] R/W J2'ho Voltage duty ratio. 
2'ho0: 1-7 
2h1:1-3 
2'h2:1-1 
2'h3:1-0 
When ADC SEL = 0, these bits are invalid. 
Refer to Timing Diagram for detail 
ADI ENABLE R/W The ADC1 enable. 
The Analogy has 2 ADC, if this bit is 0, just one 
ADC is worked, and else if this bit is 1, then both 
ADC will work at the same time. 
0: ADCO only is used to work as both voltage 
and current sample 
1: ADCO worked for current sample, and ADC1 
worked for voltage sample 
R/W | 1’h0 When just use voltage of this module, this bit 
can disable all the current calculation logic, 
which will save power. 
0: not disable current 
1: disable current logic 
R/W | 1’hO When update the Qmax, if the battery is not in 
relax mode, then the voltage won't lock, write 
this bit will force the voltage lock to OCV either 
the battery is in relax mode or in active mode. 
0: not force lock 
1: force lock 
R/W | 1’hO 


There are 2 methods to judge whether the 


FORCE_LOCK_EN 


LOW_POWER_MODE 


battery is in low power mode. 
0: use relax counter to judge 


1: use deep_sleep signal to judge 


AUTO_LOW_POWER R/W | 1’hO When the battery is in relax mode, the current 
can be set to sample at each 1 second instead 
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of each 500ms, which will save power. If this bit 


is set 1, then the module will auto switch to low 


power mode. 


0: not auto low, SW should control manually 


1: auto low when the battery is in relax mode. 


Note: when AD1_ENABLE = 0, the voltage and current is measured in ADCO 


Note: when AD1_ENABLE = 1, the current is measured in ADCO, and voltage is measured in ADC1. 


7.12.10.2.3ADC Configure Registers 
Description: ADC Configure signal 


ADC_CONFIG 


Reserved 


R/W R/W R/W R/W R/W 


RO RO 


Field Name Type | Reset | Description 
Value 


ADC_CFG_WTING [15] 1’hO | ADC Configure Writing bit. 
This bit indicate the writing process is busying 
0: idle 
1: writing 
Note: because the APB clock ( ~=100MHz) and 
32K clock (~32KHz) is differ two large, to 
synchronize the write process, this bit is added. 
For software writing this register, it must poll this 
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Ooo p p peee 
E pe e 


FORCE_AD_EN [4] R/W | 1'bo Force ADCOJADGI1 interface enable. 
When set this bit, all the analogy interface is forced 
by software of these bits. 
These bits are used to do software calibration. 


AD1_VOLT_REF [3] R/W | 1'bo ADC1 Voltage Reference. 
0: 0.1V 
1:0.2V 

ADO VOLT REF [2] R/W | 1'bo ADCO Voltage Reference. 
0:0.1V 
1:0.2V 


7.12.10.2.4FGU Status Registers 
Description: FGU Status Register 
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0x000C FGU Status (reset 0x0000) FGU_STATUS 
pew is (pe Pe ne je le] 7 | 


OCV_LOCK_ | CLBCNT VA | CLBCNT DE | CLBCNT TH | CLBCNT SE 
Reserved 
LTA LOCK 


Field Name Type | Reset | Description 
Value 


[15:12] so (ato | Reseved = 


POWER_LOW R 1'hO Indicate the power is lower 
0: not lower 
1: lower 
Note: 
Case LOW_POWER_MODE = 0 
when CURT_LOW is 1 and the relax counter 
is bigger than threshold, then the power is 
low. 
Case LOW_POWER_MODE = 1; 
The power mode select the deepsleep, then it 
is equal to deepsleep signal. 

CURT_LOW [12] Tho Indicate the current is lower then threshold 
0: not lower 
1: lower 
Note: when CURT_LOW is occur, the 
POWER_LOW may not occur other than the 
relax count is bigger than threshold. 
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OCV_LOCK_STS 


CLBCNT_VAL_LOCK 


CLBCNT_LASTOCV_LOCK 


CLBCNT_DELTA_IND 
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To update the Qmax, there should be two 


OCV lock. 
2’b00: OCVO locked 
OCV1 locked. 
2bo01: OCVO locked 
OCV1 not locked. 
2b10: OCVO not locked 
OCV1 locked 
2’b11: Invalid 
When both of them are locked, the Qmax is 
locked. 
It indicates if the CLBCNT_VAL is read. 
2'b00: CLBCNT_VALL is read 
CLBCNT_VALH is read 
2’b01: CLBCNT_VALL is read 
CLBCNT_VALH is not read 
2’b10: CLBCNT VALH is read 
CLBCNT_VALL is not read 
2h11: invalid 
It indicates if the CLBCNT_LASTOCYV is read. 
2'b00: CLBCNT_LASTOCVL is read 
CLBCNT_LASTOCVH is read 
2’b01: CLBCNT_LASTOCVL is read 


CLBCNT_LASTOCVH is not 
read 


2’b10: CLBCNT_LASTOCVH is read 
CLBCNT_LASTOCVL is not read 
2'h11: invalid 
It indicates if the CLBCNT DELTA is write. 
2'b00: CLBCNT_DELTAL is write 
CLBCNT_DELTAH is write 
2’b01: CLBCNT_DELTAL is write 
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CLBCNT_DELTAH is not write 
2'b10: CLBCNT_DELTAH is write 
CLBCNT_DELTAL is not write 
2h11: invalid 


CLBCNT_SETH is not write 
2b10: CLBCNT_SETH is write 

CLBCNT_SETL is not write 
2h11: invalid 


Oooo p epee 
QMAX UPDATE STS [0] 1'bo Qmax updating status 

0: notin updating process. 

1: in updating process. 


7.12.10.2.5FGU Interrupt Enable 


CLBCNT_SET_IND [3:2] 2'ho It indicates if the GLBCNT SET is write. 
2’b00: CLBCNT_SETL is write 
CLBCNT_SETH is write 
2’b01: CLBCNT_SETL is write 


0x0010 FGU Interrupt Enable Signals (reset 0x0000) FGU_INT_EN 


e ea ee 
CLB 


Reserved 
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Field Name Type | Reset | Description 
Value 


[rf fw frome 


CURT_RDEN_INT_EN When Current data is ready, an interrupt is 
generated. 


t is used when calibration. 
VOLT_RDEN_INT_EN [6] Tho When Voltage data is ready, an interrupt is 
generated. 


It is used when calibration. 


QMAX UPD TOUT EN Qmax update timeout interrupi Enable 
QMAX UPD DONE EN Qmax update done interrupi Enable 


Relax Counier interrupt Enable. 


When the relax counter reached its set 
threshold, an interrupt is generated. 


Coulomb counter threshold interrupt Enable 
When the Coulomb counter reached the multiply 


of the threshold, then an interrupt is generated. 


E.g. If set CLBCNT_DELTA = 5mAh, then when 
the Coulomb counter is 5mAh, 10mAh, 15mAh 


will generate interrupt. 


VOLT_HIGH_INT_EN Voltage High overload interrupts Enable. 


When the voltage is higher than the threshold, 
then an interrupt is generated. 


VOLT LOVV INT. EN [0] R/W | 1’hO Voltage Low overload interrupt Enable. 
When the voltage is lower than the threshold, 
then an interrupt is generated. 


7.12.10.2.6FGU Interrupt Clear Signal 
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Ox0014 FGU Interrupt Clear Signals (reset 0x0000) FGU_INT_CLR 


E E 


Reserved 


Field Name Type | Reset | Description 
Value 


use Tere [Reseved 


7.12.10.2.7FGU Interrupt Raw Signal 
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0x0018 FGU Interrupt Raw Signals (reset 0x0000) FGU_INT_RAW 


pe Ed CEE 
CLB 
Reserved 


Type RO RO RO 


Field Name Type | Reset | Description 
Value 


NS 
on Sro vë (eren mr menon 
rec ro |o ro e fon arene 
ro root ero ve Jones monoton 
aun. pone nav eo Joe fene arent 
Recon DA [ro [Pomcomernenete 
am ea Pro ve fenence rrem 
TE [o ro [rro [romanor ornamens araa 
on anme [o [ro [rre [oe toveren wean 


7.12.10.2.8FGU Interrupt Status Signal 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 321 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KGNSPREADTRUNI' SC2713 Device Specification 


0x001C FGU Interrupt Status Signals (reset 0x0000) FGU_INT_STS 


Pee a E 


Reserved 


Field Name Type | Reset | Description 
Value 


P| 58} RO Jeto | Reseved 
om se | ro [ro ereere 
or ron vere [a ro [10 reenn 
ure ovr sre [e [po [ro [orome 
cue vone sts [ia [Fo fre. [oreca memores 
perons [e fro [re [penen 
ecur ver wr sr a [ro [10 ou cn rne 
or verë [mi [ro [10 veren rere cave — 
Panone | [Ro [re [poreamme 


7.12.10.2.9FGU Voltage Value 


Description: FGU Voltage Value 
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0x0020 FGU Voltage Value (reset 0x0000) FGU_VOLT_VAL 


FI NET a 


Reserved VOLT_VALUE 


Field Name Type | Reset | Description 
Value 


VOLT VALUE | [12:0] 13’h0 pe — now 
It is unsigned value, the unit is equal the 2A A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13’h1000 should not be valid as see it 
as some offset of Ov. 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage value. 


7.12.10.2.10 FGU OCV Value 


Description: FGU OCV Value 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 323 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPYSPREADTRUM SC2713 Device Specification 


0x0024 FGU OCV Value (reset 0x0000) FGU_OCV_VAL 


Pee a a ed ee ee 


Reserved OCV_VALUE 


Field Name Type | Reset | Description 
Value 


OCV_VALUE [12:0] 13°hO a Circuit Voltage. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13’h1000 should not be valid as see it 
as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage value. 


7.12.10.2.11 FGU POCV Value 


Description: FGU Power On OCV Value 
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0x0028 FGU Power On OCV Value (reset 0x0000) FGU_POCV_VAL 


E 


Reserved POCV VALUE 


Field Name Type | Reset | Description 
Value 


OCV_VALUE [12:0] 13°hO Power On ee Circuit Voltage. 
If is just valid when the very time of power on. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13'h1000: represent the zero point 
c13'h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13’h1000 should not be valid as see it 
as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage value. 


7.12.10.2.12 FGU Current Value 
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Description: FGU Current signals 


0x002C FGU Current Value (reset 0x0000) FGU_CURT_VAL 
pew Po Pre (ase (nje sir is Is Its 1211 


pe Reserved CURRENT VALUE 


Field Name Type | Reset | Description 
Value 


O fame pee 


CURT_VALUE [13:0] 14'h0 | Current now value, 
It is unsigned value, but represents signed value. 
The unit is equal the 2A A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14'h3FFF: represent the max point 
14'h2000: represent the zero point 
14'hO: : represent the min point 
That means when the value is 14'h2000, it voltage 
is0 A. Data bigger than 14’h2000 is positive 
value, and data small than 14'h2000 is negative 
value 


7.12.10.2.13 FGU Voltage High Overload 


Description: FGU Voltage High overload Threshold 
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0x0030 FGU Voltage High Overload Threshold (reset OX3FFF) FGU_HIGH_OVER 
[ait [st | oe | ae | ae | ar | as | os | on | os | ae | as | oo a | ve | | 
pe Pos Pse fus Pse) Joje je jrjejsjejsj2jtj e 


Reserved FGU HIGH OVERLOAD 


Field Name Type | Reset | Description 
Value 


FGU_HIGH_OVER | [12:0] R/W | 13°hO | Voltage High overload threshold. 
It is forbidden that the battery voltage is higher than 
the voltage max threshold. If it violates that, the 
battery may be destroyed. Once it reaches this 
value, an interrupt is generated to notify the 
software to do something to deal with it. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.14 FGU Voltage Lovv Overload 


Description: FGU Voltage Lovv Overload 


Ox0034 FGU Voltage Low overload Threshold (reset 0x0000) FGU_LOW_OVER 


WCE ee he i ea ea 


Reserved FGU LOVV OVERLOAD 


Field Name Type | Reset | Description 
Value 


FGU LOVV OVER | [12:0] 13'h0 pë SS low overload threshold. 
Once the battery voltage is lower than the set 
threshold, the device will not Work at any moment. 
To avoid the lost of data, the software should save 
the data and shut down the device when an lower 
threshold interrupt is generated. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13'h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.15 FGU Voltage HH Threshold 
Description: FGU Voltage HH Threshold 


0x0038 FGU Voltage HH Threshold (reset 0x0000) FGU_VTHRE_HH 


ET te ea ee 


Reserved FGU_VTHRE_HH 


Field Name Type | Reset | Description 
Value 


FGU_VTHRE_HH [12:0] 13’h0 Pert SË High-High threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the high threshod of the 
locked high OCV. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.16 FGU Voltage HL Threshold 
Description: FGU Voltage HL Threshold 


0x003C FGU Voltage HL Threshold (reset 0x0000) FGU_VTHRE_HL 


IR ee he i 


Reserved FGU_VTHRE_HL 


Field Name Type | Reset | Description 
Value 


FGU_VTHRE_HL [12:0] 13'h0 pë SË High-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked high OCV. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.17 FGU Voltage LH Threshold 
Description: FGU Voltage LH Threshold 


Ox0040 FGU Voltage LH Threshold (reset 0x0000) FGU_VTHRE_LH 


E 


Reserved FGU VTHRE LH 


Field Name Type | Reset | Description 
Value 


FGU_VTHRE_LH [12:0] 13’h0 Powe Low-High threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the high threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
c13'h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.18 FGU Voltage LL Threshold 
Description: FGU Voltage LL Threshold 


Ox0044 FGU Voltage LL Threshold (reset 0x0000) FGU_VTHRE_LL 


E 


Reserved FGU VTHRE LL 


Field Name Type | Reset | Description 
Value 


FGU_VTHRE_LL [12:0] 13'h0 pr Low-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'°h1FFF: represent the max point 
13’h1000: represent the zero point 
c13'h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.19 FGU Qmax OCV LockLo 
Description: FGU Qmax OCV LockLo 


0x0048 FGU Qmax OCV LockLo (reset 0x0000) FGU_OCV_LOCKLO 


Pe fae a oe 


Reserved FGU OCK LOCKLO 


Field Name Type | Reset | Description 
Value 


O ope je pee 


FGU_OCV_LOCKLO | [12:0] 13'h0 | Qmax OCV record Low point 
The Low OCV record of Qmax updated. 
lt is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13°h1FFF: represent the max point 
13’h1000: represent the zero point 
c13'h1000: invalid 
That means when the value is 1371000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.12.10.2.20 FGU Qmax OCV Lockhi 
Description: FGU Qmax OCV LockHi 


0x004C FGU Qmax OCV Lockhi (reset 0x0000) FGU_OCV_LOCKHI 


E 


Reserved FGU OCK LOCKHI 


Field Name Type | Reset | Description 
Value 


FGU_OCV_LOCKHI | [12:0] 13'h0 | Qmax OCV record pë Cp = Point 
The High OCV record of Qmax updated. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13’n1FFF: represent the max point 
13’h1000: represent the zero point 
c13'h1000: invalid 
That means when the value is 13’h1000, it voltage 
is0V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.10.2.21 FGU Coulomb Counter Set High 
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Description: FGU Coulomb Counter set High. 


Ox0050 FGU Coulomb Counter Set high (reset 0x0000) FGU_CLBCNT_SETH 


Mae a a a 


Reserved CLBCNT_SETH 


oe E o a 


Field Name Type | Reset | Description 
Value 


esse [mo oe es 


CLBCNT_SETH [13:0] R/W | 14'h0 | Set Coulomb Counter Value register, bit[29:16] 
In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value is write to this register (with 
CLBCNT_SET_IND = 2’h0, then the 
FGU_CLBCNT_VAL will be set to the same value, 
and the coulomb counter will count from this value. 
It is 2’s Complement Code value 
30°h1FFF_FFFF: represent the max positive 
point 

'hO: represent the zero point 

80'h2000 0000: represent the min negative 
point 


Note: the Coulomb Counter is 28 bits, and it is distributed in two register, after both of them are set, 


then it can be valid. 


When first write CLBCNT_SETH, then CLBCNT SET INDIILis high to indicate it; second write 
CLBCNT_SETL, then CLBCNT_SET_IND[O] is high to indicate it, and after one clock, the 
CLBCNT_SET_IND[1] and CLBCNT_SET_INDJ[0] is auto clear to 0 to indicate both the register is write 
and stable. 
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When first write CLBCNT_SETL, then CLBCNT_SET_INDj[0] is high to indicate it; second write 
CLBCNT SETH then CLBCNT_SET_IND[1] is high to indicate it, and after one clock, the 
CLBCNT_SET_IND[1] and CLBCNT_SET_INDJ[0] is auto clear to 0 to indicate both the register is write 
and stable. 


7.12.10.2.22 FGU Coulomb Counter Set Low 


Description: FGU Coulomb Counter set Low. 


0x0054 FGU Coulomb Counter Set Low (reset 0x0000) FGU_CLBCNT_SETL 


ea a ee ee ee a 


CLBCNT_SETL 


: 


Field Name Type | Reset | Description 
Value 


CLBCNT_SETL [15:0] R/W | 16'hO | Set Coulomb Counter Set Value register. bit[15:0]] 
In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value is write to this register (with 
CLBCNT_H_IND = 0 & CLBCNT_L_IND = 0), then 
the FGU CLBCNT VAL will be set to the same 
value, and the coulomb counter vvill count from this 
value. 

It is 2’s Complement Code value 

30°h1FFF_FFFF: represent the max positive point 
represent the zero point 

80'h2000 0000: represent the min negative point 
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7.12.10.2.23 FGU Coulomb Counter Delta High 


Description: FGU Coulomb Counter Delta High. 


0x0058 FGU Coulomb Counter Delta high (reset 0x0000) FGU_CLBCNT_DELTH 


po SI pl PI EE 
ae TT 


Field Name Type | Reset | Description 
Value 


Presa no oe [meee 


CLBCNT_DELTH [13:0] R/W | 14'ho | Coulomb Counter Delta register, bit[29:16] 
Once the coulomb is changed multiply of the 
Coulomb counter threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 

It is 2’s Complement Code value 
30°h1FFF_FFFF: represent the max positive 
point 

represent the zero point 
80'h2000 0000: represent the min negative 
point 


7.12.10.2.24 FGU Coulomb Counter Delta Low 
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Description: FGU Coulomb Counter Delta Low. 
KA 
je O 


: 


Field Name Type | Reset | Description 
Value 


CLBCNT_DELTL | [15:0] R/W | 16’hO | Coulomb Counter Delta register, bit[:15:0] 
Once the coulomb is changed multiply of the 
Coulomb counter delta threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 
It is 2’s Complement Code value 
30°h1FFF_FFFF: represent the max positive point 

represent the zero point 

80'h2000 0000: represent the min negative point 


7.12.10.2.25 FGU Coulomb Counter LastOCV High 
Description: FGU Coulomb Counter Last OCV High. 


Ox0060 FGU Coulomb Counter Last OCV high (reset 0x0000) FGU_CLBCNT_LOCVH 


Eae E 


CLBCNT_LASTOCVH 


Type 
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Field Name Type | Reset | Description 
Value 


CLBCNT_LASTOCVH | [15:0] 16'h0 | Coulomb Counter Last OCV register, bit[31:16] 
This register indicated the coulomb counter value 
changed after the OCV is locked. 

It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32'h2000 0000: reserved 
32’°n1FFF_FFFF: max positive point 

zero point 
32'hE000 0000: min negative point 
32’hDFFF_FFFF~32’h8000_0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value point 


7.12.10.2.26 FGU Coulomb Counter LastOCV Low 
Description: FGU Coulomb Counter Last OCV Low. 


0x0064 FGU Coulomb Counter Last OCV Low (reset 0x0000) FGU_CLBCNT_LOCVL 


e 


CLBCNT_LASTOCVL 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT LASTOCVL | [15:0] 16'h0 | Coulomb Counter Last OCV register, bit[15:0] 
This register indicated the coulomb counter value 
changed after the OCV is locked. 
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It is 2’s Complement Code value 


32'h7FFF_FFFF ~ 32’h2000_0000: reserved 


32’°n1FFF_FFFF: max positive point 


zero point 


32’hE000_0000: min negative point 
S2hDFFF FFFF-32'h8000 0000: reserved 


Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 


sign of signed value 


7.12.10.2.27 FGU Coulomb Counter Value High 


Description: FGU Coulomb Counter Value High. 
EI IS Eee See eS Ee) 
a 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT_VALH [15:0] 16'h0 | Coulomb Counter Value register, bit[31:16] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT_SET 
register at any moment. 
It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32'h2000 0000: reserved 
S2h1FFF FFFF: max positive point 
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zero point 


82'hE000 0000: min negative point 


S2'hDFFF FFFF-32'h8000 0000: reserved 


Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value 


7.12.10.2.28 FGU Coulomb Counter Value Low 


Description: FGU Coulomb Counter Value Low. 


0x006C FGU Coulomb Counter Value Low (reset 0x0000) FGU_CLBCNT_VALL 


I a aa se 


CLBCNT_VALL 


Type 


Field Name "ST Description 


CLBCNT_VALL [15:0] Coulomb Counter Value register, bit[15:0] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT_SET 
register at any moment. 
It is 2’s Complement Code value 
32;h7FFF_FFFF ~ 32'h2000 0000: reserved 
32'h1FFF_FFFF: max positive point 

zero point 

82'hE000 0000: min negative point 
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S2'hDFFF FFFF-32'h8000 0000: reserved 


Note: There are really 30 bits valid, the upper 2 bits 


is used to complement for the positive or negative 
sign of signed value 


7.12.10.2.29 FGU Coulomb Counter Qmax High 


Description: FGU Coulomb Counter Qmax High. 


Ox0070 FGU Coulomb Counter Qmax high (reset 0x0000) FGU_CLBCNT_QMAXH 


Pee ea a ee ee ed 


CLBCNT_QMAXH 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT_QMAXH [15:0] 16'h0 | Coulomb Counter Qmax Value, bit[31:16] 

It is used to record the Qmax value when the 
Qmax process is used. It is read only. 
It is 2’s Complement Code value 
32'h7FFF_FFFF ~ 32’h2000_0000: reserved 
32’°n1FFF_FFFF: max positive point 

zero point 
82'hE000 0000: min negative point 
82'hDFFF FFFF-32'h8000 0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value 


7.12.10.2.30 FGU Coulomb Counter Qmax Low 
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Description: FGU Coulomb Counter Qmax Low. 


Ox0074 FGU Coulomb Counter Qmax Low (reset 0x0000) FGU_CLBCNT_QMAXL 


ae ee a a) 


CLBCNT_QMAXL 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT QMAXL | [15:0] 16'h0 | Coulomb Counter Qmax Value, bit[15:0] 
It is used to record the Qmax value when the Qmax 
process is used. It is read only. 
It is 2’s Complement Code value 
32'h7FFF_FFFF ~ 32'h2000 0000: reserved 
32°n1FFF_FFFF: max positive point 

zero point 

32’hE000_0000: min negative point 
32’>hDFFF_FFFF~32’h8000_0000: reserved 
Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 
sign of signed value 


7.12.10.2.31 FGU Qmax TimeOut Set 


Description: FGU Qmax timeout counter 
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0x0078 FGU Qmax Timeout Set Value (reset 0x0000) FGU_QMAX_TOSET 


e 


FGU QMAX TIMEOUT CNT 


Type 


Field Name Type | Reset | Description 
Value 


QMAx TIMEOUT SET | [15:0] | RW | 16’hO | FGU Qmax timeout set counter. 
When the Qmax update exceed the timeout set 
counter, then the Qmax quit and it is failed to 
update. 
The unit of the counter is 4 seconds, so the max 
value is 72.8 hours. 
Note: when the QMAX_TIMEOUT_CNT is O, it 
means it is never timeout. 


7.12.10.2.32 FGU Qmax Timer Counter 


Description: FGU Qmax timer counter 
RR 
e E e 


Type 


Field Name Type | Reset | Description 
Value 


QMAx_TIMER_CNT [15:0] so | 16’h0 | FGU Qmax timer counter. U | FGU Qmax timer counter. U timer counter. 
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Once the Qmax is updating, the timer is counted 


from 0. After the Qmax is updated, the timer is 


stay on the last value until the next update 


process start. 


The unit of the counter is 4 seconds, so the max 


value is 72.8 hours. 


7.12.10.2.33 FGU Relax Current Threshold 


Description: FGU Relax Current threshold 


0x0080 FGU Relax Current Threshold (reset OXOOAF) FGU_RLX_CRT_THRE 
feju (ase (nje siri edl]. 


pe Reserved RELAX CURT THRE 


Field Name Type | Reset | Description 
Value 


O poe e peee 


RELAX CURT THRE | [13:0] | RAW | 14hAF | Relax Current threshold. 
Itis unsigned value, 
It is a tiny value which will add or subtract the zero 
value (14’h1FFF) of the CURT VALUE, to indicate 
a low current threshold. And it will define the 
conception of Relax State: 
When current value of CURT_VALUE bigger than 
(14 h1FFF-CURT THRE) and smaller than 
(14’h1 FFF + CURT_THRE), the battery will work 
in Relax state. 
And then the relax counter will work to count, else 
it clear to 0. 
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7.12.10.2.34 FGU Relax Counter Threshold 


Description: FGU Relax Counter Threshold 


Ox0084 FGU Relax Counter Threshold (reset 0x0001) FGU_RLX_CNT_THRE 


Ee a Fi a te ee ee E 


Reserved RELX_CNT_THRE 


: 


Field Name Type | Reset Description 
Value 


[essen e feve [eee TT 
RELX CNT THRE | [12:0] RW | 13°h1 Relax counter threshold. 
When the counter reaches to this value, it stops at 
this value. The unit is 1 second. 
13’h1 means 1 second 


7.12.10.2.35 FGU Relax Counter Value 


Description: FGU Relax Counter Value 
alo Ea See eas) 
CO 


: 


Field Name Type | Reset Description 
Value 
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RELX_CNT_VAL [12:0] 13'h0 Relax counter value. 
The relax counter register is 13 bit read-only 
register clocked every 1s and can go up to about 
2hs. 
The counter is auto clearer to 0 when the current is 
out of the relax state. 
Definition of Relax State: 
When current value of CURT_VALUE bigger than 
(14 h1FFF-CURT THRE) and smaller than 
(14 M1 FFF + CURT_THRE), the battery will work in 
Relax state. 


7.12.10.2.36 FGU OCV Last Count 
Description: FGU OCV Last count 


0x008C FGU OCV Last Count (reset 0x0000) FGU_OCV_LCNT 
pot Pas Pse Pis fiz panje e Je | rists iat sie]|o| 
je DT së TT TT 


Type 


Field Name Type | Reset Description 
Value 


[Yar [ao oe [ame 


OCV_LAST_CNT | [12:0] 13°hO OCV Last count. 
After the OCV is locked, this counter will count how 
many times it keeps 
The unit is 1 second, and the max count is about 9 
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hours, if the count is bigger than 18hrs, than the 


count is keep its max value 16’hFFFF. 


7.12.10.2.37 FGU Current Offset value 


Description: FGU Current offset signals 


0x0090 FGU Current offset Value (reset 0x0000) FGU_CURT_OFFSET 


car ee 


Reserved CURRENT_OFFSET_VALUE 


Field Name Type | Reset | Description 
Value 


NS 


CURT OFFSET VALUE | [13:0] 14'h0 | Current offset value, 
It is signed value, and 2’s complement value. 
Used to adjust the calibration current value. 


7.12.11 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, eic. 


713 Audio Configure Controller AUD CFGA) 


7.13.1 Memory map 
ARM base address: Ox4003 8600 


Ox0004 DIG_CFG1 OCPTMR_CTL,OTPTMR_CTL 
0x0008 DIG_CFG2 SHUTDOWN_CTL,OVPTMR_CTL 
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Ox00CC ANA STSI1 IFR3,IFR4 


7.13.1.1 Register Description 


7.13.1.1.1 DIG CFGO 


oxoo000000 | ENB exooooooio) | Bigerso 
Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | reserved 


re 


See ne eee 
Peset e om cH sm aa 
ee a Ce 


pe Në Bega 


w|) TN 


DIG_CFGO 


Field Name Type Reset Description 
Value 


ema fea [RO [oo [Reeves TT 
Feseved fin [RO foo fasem SSS 


reserved [ 6] 0x0 audio insert int debounce enable 
1: enable 
0: disable 


audio adie loop | [5] RW 0x0 audio adie loop enable 
en 1: enable 
0: disable 
audio loop map | [4] RW 0x1 audio adile loop mapping select 
sel 1: mapping with rotation 
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e g y f pooo SS oS S 


adc_en_r [ 3] RW audio adie ADC path right channel enable 
1: enable 
0: disable 
[ 2] 


dac en r 


audio adie DAC path right channel enable 
1: enable 
0: disable 


adc en | [ 1] audio adie ADC path left channel enable 
1: enable 
0: disable 


dac_en_| [ 0] audio adie DAC path left channel enable 
1: enable 
0: disable 


7.13.1.1.2 DIG_CFG1 


0x00000004 OCPTMR_CTL,OTPTMR_CTL (0x00001A1A) DIG_CFG1 


PENG ca 
a ee 
Si 


reserved 
Tyee DR 
t (ts (ta (ts (taj nfroj sje jrlejsjajsj2jijo 
| Name | reserved | OTP_PD_THD OTP_PRECIS OCP_PD_THD OCP_PRECIS 
Tyee | o | w | w |o] w | w | 


DIG_CFG1 


Field Name Type Reset Description 
Value 


ire] Ro oo fese 
msaa [Ro foo [Resev oOo S 
OTP_PD_THD [13:11] OTP protect timer shreshold 


OTP_PRECIS [10: 8] OTP protect timer step(typical clock 1k) 
(6) [Ro [o0 | Reserved 
OCP PD THD [ 5: 3] OCP protect timer shreshold 


OCP_PRECIS [2 


0] OCP protect timer step(typical clock 1k) 


7.13.1.1.3 DIG_CFG2 


0x00000008 SHUTDOWN_CTL,OVPTMR_CTL (0x00001080) DIG_CFG2 
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Bt Pat | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Se ee ee 
Peset | e CO cm | a Ao J a 
E A E 


OVP_PD_THD OVP_PRECIS K 


e 


DIG GFG2 


Field Name Type Reset Description 
Value 


emna fena [RO Joe [Reeves TT 
pro [ne [ew no LOVE roe ent Ea _ 


PA_SHUTDOWN 0x0 PA shutdown enable for pa ovp 
_EN2 1: shutdown control enable 


0: shutdown control disable 


0x0 PA shutdown enable for pa otp 
1: shutdown control enable 
0: shutdown control disable 


PA _ SHUTDOWN 
_EN1 


PA_SHUTDOWN | [ 4] RW 0x0 PA shutdown enable for pa ocp 
_ENO 1: shutdown control enable 

0: shutdown control disable 
LOR_SHUTDOW | [3] RW 0x0 AOR shutdown enable 
N_EN 1: shutdown control enable 

0: shutdown control disable 


0x0 AOL shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


0x0 EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


HP_SHUTDOWN 0x0 HP shutdown enable 
_EN 1: shutdown control enable 
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Ti sien canirorasabte 


7.13.1.1.4 DIG_CFG3 


AUDINT CLR , AUD SHUTDOWN CLR 


0x0000000C (0x00000000) 


DIG_CFG3 


reserved 


Bit Jr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre | 37 | 16 
Name 


w) ooo S O 

pr e PIT 

m Jejeje ele elei eee ESENKN 
LO EA HP PA 


LO 
reserved AUD_INT_CLR 
R 


R R R R 
lee 


DIG_CFG3 


Field Name Type Reset Description 
Value 


gig [RO [0 [Renee aa 
LOR_SHUTDOW | [12] WC 0x0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 
LOL_SHUTDOW | [11] WC 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 


EAR_SHUTDOW | [10] WC 0x0 
N_CLR 
HP_SHUTDOWN | [ 9] WC 0x0 
_CLR 
PA SHUTDOWN | [ 8] WC 0x0 
CLR 


AUD_INT_CLR | [7:0] 


7.13.1.1.5 DIG_CFG4 


pë RE ec TE 
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ee eee 


DIG_CFG4 


Field Name Type Reset Description 
Value 


reserved [ore [RO [oo Jreseves IT 


7.13.1.1.6 DIG_STSO 


Cen [a [|= [| elsa sel llë 
Pe[ rasg TT 


reserved 


e eee ae 
e Ro 
EE aE AE 


=| — 


DIG_STSO 


Field Name Type Reset Description 
Value 


pr je Je pm 
LOL SHUTDOW a ee lol shutdown status 
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N 


HP_ SHUTDOWN mo oo po hp shutdown status 


audio pop irq, 
ovp irq, 


otp irq, 

pa ocp irq, 

lor ocp irq, 

lol ocp irq, 

ear ocp irq, 
hp ocp irq 


l ii 


7.13.1.1.7 DIG_STS1 


0x00000018 INT_MSK (0x00000000) 


} 


DIG_STS1 


reserved 


OZE 
Ae eee aea ea 
a e 


e eee 
Res Pofefololofleflelolofleleloloflefele 
Kr e e a e ee 


reserved 


AUD_IRQ_MSK 


DIG_STS1 


Field Name Type Reset Description 
Value 


emna era o oo feo 


E (I 


audio pop irq msk, 
ovp irq msk, 

otp irq msk, 

pa ocp irq msk, 

lor ocp irq msk, 

lol ocp irq msk, 
ear ocp irq msk, 
hp ocp irq msk 

) 
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7.13.1.1.8 ANA CFGO 


0x00000040 PMUR1, PMUR2 (0x00000010) ANA CFGO 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 | 37 | 16 
Name SS =a 


reserved 


AUDIO MI 
CBIAS_V 


200 ë ë 0000A 


RTC Domain 


Field Name Type Reset Description 
Value 


emna fena o foo pen TT 


AUDIO_PA_SW_ | [15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO PA LDO | [14] RW 0x0 AUDIO LDO_PA enable signal 
EN IF PA SV EN-0 
0 = disable 1 = enable 
IF PA SVV EN-1 
0/1 = disable 


AUDIO_PA_EN [13] Audio PA (Driver SPKL) enable signal 
0 = disable 1 = enable 


reserved [12] Audio PA (Driver SPKR) power switch enable 
signal (Reserved for further use) 
0 = disable 1 = enable 


reserved [11] 0x0 AUDIO LDO_SPKR enable signal (Reserved for 
further use) 
IF PAR SVV EN-0 
0 = disable 1 = enable 
IF PAR_SW_EN = 1 
0/1 = disable 

reserved [10] 0x0 Audio PA (Driver SPKR) enable signal (Reserved 
for further use) 

UL 0 = disable 1 = enable 
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AUDIO OVP PD | [ 9] Audio battery over voltage protection circuit power 
down signal 
0 = disable 1 = enable 
DEN OVP LD | [8] RW Audio battery over voltage protection circuit LDO 
enable signal 
0 = disable 1 = enable 
AUDIO_VB_EN [ 7] RW Audio ADC/DAC LDO Enable Signal 
0 = disable 1 = enable 
AUDIO_VBO_EN | [6] RW 0x0 Audio DRV LDO Enable Signal 
0 = disable 1 = enable 
AUDIO HEADMI | [5] RW 0x0 Audio Headset Micbias Enable Signal 
CBIAS_EN 0 = disable 1 = enable 


AUDIO_MICBIAS f 0x2 Audio micbias/auxmicbias/headmicbias output 
V 


voltage control bit 

If MICBIAS_HV_EN = 0 (VCM_V<2:0> = 011) 

00 = 1.7V 01 = 1.9V 

10=2.1V 11=2.3V 

If MICBIAS_HV_EN = 1 

00 = 2.21V 01 =2.47V 

10 =2.73V 11 = 3.0V 
AUDIO MICBIAS JI RW 0x0 Audio micbias/auxmicbias/headmicbias output 
_HV_EN high voltage enable signal 

0 = disable 1 = enable 


AUDIO HEADMI | [ 1] RW 0x0 Audio Headset Micbias Sleep Enable Signal 
C_SLEEP_EN 0 = disable 1 = enable 


AUDIO_PMUR1 Reserved for further use 


7.13.1.1.9 ANA _CFG1 


pe EE Ee esale] eao e re 
Ea eg TT TT TI 


Type 


e I 
e AR MRC em J a J 
Lee Oo CE ED 


AUDIO_VCM_V ka BG 
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Field Name Type Reset Description 
Value 


aie MICBIAS = RW Audio micbias enable ee 

0 = disable 1 = enable 
pine te Failed [14] RW Audio AuxMicbias enable signal 
BIAS_E 0 = disable 1 = enable 


AUDIO_VCM_V [13:11] | RW Audio ADC/DAC/DRV VCM & LDO output voltage 
control bit 
000 = 2.9V 001 = 3.1V 
010 = 3.2V 011 = 3.3V 
100 = 3.4V 101 =3.5V 
110 =3.6V 111 =3.8V 


AUDIO BG 1 [10: 9] RW 0x1 Audio bandgap output current control bit 
00 = 150u 01 = 200u 
10 = 250u 11 = 300u 


AUDIO_AUXADC Reserved for further use 
_EN 


AUDIO_BG_EN [ 7] RW 0x0 Audio Reference Voltage Enable Signal 
0 = disable 1 = enable 
AUDIO BG RST | [6] RW Audio bandgap startup reset enable signal 
0 = disable 1 = enable 
Age BG_IBIA | [5] RW Audio LDO_VBO, PGA+ADC, DAC+DRV Ibias 
Enable Signal 
0 = disable 1 = enable 
AUDIO_VCM_EN | [4] RW Audio VCM Enable Signal 
0 = disable 1 = enable 
AUDIO_VCM_BU | [3] RW 0x0 Audio VCM Buffer Enable Signal 
F_EN 0 = disable 1 = enable 
AUDIO ICM PLU | [ 2] RW 0x0 ICM current plus enable signal 
S_EN 0 = disable 1 = enable 
AUDIO SEL VC |} [1] RW 0x0 Select VCMI to output enable signal 
MI 0 = disable 1 = enable 
AUDIO VCMI FA | [ 0] RVV 0x0 VCMI fast charging enable signal 
ST_EN 0 = disable 1 = enable 


7.13.1.1.10ANA CFG2 


0x00000048 PMUR5,PMUR6 (0x00001810) ANA_CFG2 


Ra a ee a A ee 


reserved 


w o S S 
Pr og e Te 
m [ejeje elelee eee |: |e] 
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AUDIO_| i ADO reserved erv | erv | erv AUDIO_VCM_CAL 
ed ed ed 


CORE Domain 


Field Name Type Reset Description 
Value 


emna fena o foo fen TT 


AUDIO_PA_SWO | [15] RW 0x0 Audio PA (Driver SPKL/SPKR) power switch 
CP_PD over current protection power down signal 

0 = power up 1 = power down 
AUDIO PA LDO | [14] RVV 0x0 AUDIO LDO_PA/LDO_SPKR over current 
OCP_PD protection circuit power down signal 

0 = power up 1 = power down 


AUDIO PA LDO | [13:11] | RW 0x3 AUDIO LDO_PA output voltage select 
=V 000 = 2.9V 001 = 3.1V 

010 = 3.2V 011 = 3.3V 

100 = 3.4V 101 = 3.5V 

110 = 3.6V 111 = 3.8V 


ema fioa [r0 oo | Resenedtortrhoruse IT 
CO Joe [Fesened TT 
fesones )tëj fro Jose —Jresved —— 


EDI VOM CA = 0] RW 0x10 Audio LDO_VB & LDO_VBO output voltage 
calibration signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 = -5.5% 
01000 = -4.9% 01001 = -4.3% 
01010 = -3.7% 01011 = -3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 = -1.2% 01111 = -0.6% 
10000 = 0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 = 3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 
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7.13.1.1.11ANA_CFG3 


0x0000004C PMUR7, PMUR8 (0x0000A030) ANA_CFG3 


[| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 ir | 16 
Name SS 


reserved 


Type 


e a 
Peset e oa SEH e A a Jo 
I SE REA EEA 


AUDIO_OVP_V AUDIO_OVP_T =! AUDIO_OTP_T reserved 


RW 


OM Cos 


CORE Domain 


Field Name Type Reset Description 
Value 


a [eapo fe [Remved o ooo 


AUDIO OVP V - 13] | RW Audio battery over voltage protection circuit 
voltage select 
000 = 5.42 -> 5.18 001 = 5.27 -> 5.03 
010 = 5.12 -> 4.88 011 = 4.96 -> 4.73 
100 = 4.81 -> 4.59 101 = 4.65 -> 4.44 
110 = 4.50 -> 4.29 111 = 4.35 -> 4.15 


M OVP_DE §} [12] Audio battery over voltage protection circuit alert 
deglitch enable signal 
0 = disable 1 = enable 


AUDIO_OVP_T [11:9] RW Audio battery over voltage protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 = 0.25ms 
010 = 0.5ms 011 = 1ms 
100 = 2ms 101 = 4ms 
110 = 8ms 111 = 16ms 


AUDIO_OTP_PD | [ 7] RW 0x0 Audio over temperature protection circuit power 
down signal 

AUDIO_OTP_T [6:3] RW reserved for future use) 
000: 10C -> -29C 001: 29C -> -9C 
010: 49C -> 11C 011: 68C -> 30C 
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100: 88C -> 506 101: 107C -> 70C 
110: 127C -> 89C 111: 146C -> 109C 


7.13.1.1.12ANA_CFG4 


C Ja [ojele] ed 
ere e TT 


reserved 
Type 


e eee 
e EST RS J J 
Be Ea e 


reserved AUDIO_AD AUDIO_DA 
a C_CLK_F C_CLK_F 


| Type | 


ANA_CFG4 


Field Name Type Reset Description 
Value 


Gre [RO Joso [Reeva CS 
AUDIO ADC CL | [7] RVV 0x0 Audio ADC clock input enable signal 
K_EN 0 = disable 1 = enable 
AUDIO ADC CL |} [6] RVV 0x0 Audio ADC clock reset enable signal 
K_RST 0 = disable 1 = enable 


AUDIO_ADC_CL | [ 5: 4] RW 0x0 Audio ADC clock frequency select 

KF 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13MHz 

AUDIO DAC CL | [3] RVV 0x0 Audio DAC clock input enable signal 

K_EN 0 = disable 1 = enable 


AUDIO DAC CL | [2:1] RW 0x0 Audio DAC clock frequency select 

KF 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13MHz 

AUDIO_DRV_CL | [0] RW 0x0 Audio DRV clock input enable signal 

K_EN 0 = disable 1 = enable 
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7.13.1.1.13ANA_CFG5 


0x00000064 AACR1,AACR2 (0x000000E8) ANA_CFG5 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre (ir | 16 
Name SS == SS 


reserved 


ee eee 
Peset [RN em CH sm | A Jo 
a eee E 


AUDIO_AD | AUDIO_AD pean AUDIO_AD 
PGAL_BYP PGAL_EN = PGAR_EN 


CCCI 


CORE Domain 


Field Name Type Reset Description 
Value 


ema ea [RO [oxo [Reeves O Oo 


AUDIO_ADPGAL | [15:14] | RW 0x0 Audio ADC PGAL bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 11 =All 
disconnected 

AUDIO_ADPGAL | [13:12] | RW 0x0 Audio ADC PGAL bypass select signal 

_EN 00 = PGAL disable 01 = ADC 
PGAL1 enable 
10 = ADC PGAL2 enable 11 = ADC PGAL1 
& PGAL2 enable 


AUDIO_ADPGAR | [11:10] | RW 0x0 Audio ADC PGAR bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAR1 to ADCR 
10 = HEADMIC to ADCR 11 =All 
disconnected 

AUDIO_ADPGAR | [ 9: 8] RW 0x0 Audio ADC PGAR bypass select signal 

-EN 00 = PGAR disable 01 = ADC 
PGAR1 enable 
10 = ADC PGAR2 enable 11 = ADC 
PGAR1 & PGAR2 enable 


AUDIO ADC IBU | [ 7] RVV Ox1 Audio PGA 8 ADC Ibias power down signal 
F_PD 0 = power up 1 = power down 
AUDIO_ADC_VR | [6] RW 0x1 Audio ADC VREF increasing by 1.5 times enable 
EFX1P5 signal 

0 = disable 1 = enable 
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AUDIO ADGL P | [5] RVV 0x1 Audio ADCL power down signal 

D 0 = power up 1 = power down 
AUDIO_ADCL R | [4] RW 0x0 Audio ADCL reset enable signal 

ST 0 = disable 1 = enable 
AUDIO_ADCR_P | [3] RW 0x1 Audio ADCR power down signal 

D 0 = power up 1 = power down 


AUDIO_ADCR_R JI21 RW 0x0 Audio ADCR reset enable signal 
ST 0 = disable 1 = enable 


7.13.1.1.14ANA_CFG6 
0x00000068 AAICR1,AAICR2 (0x00000000) ANA_CFG6 


Pa e E E ee 


reserved 
Type 


E 
|_Feset KEN E |  T 
E ea ee 


reserved reserved 


= or ë OOA 


CORE Domain 


Field Name Type Reset Description 
Value 


rte] [RO Joso [Reeva CS 
AUDIO_SMICR [15] RW 0x0 MIC to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO SAUXMI | [14] RW 0x0 AUXMIC to Audio ADCR enable signal 
CR 0 = disable 1 = enable 


AUDIO SHEADM | [13] RW 0x0 HEADMIC to Audio ADCR enable signal 
ICR 0 = disable 1 = enable 
AUDIO_SAILR [12] RW 0x0 AIL to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO_SAIRR [11] RW to Audio ADCR enable signal 
= disable 1 = enable 
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AUDIO_SMICL [ 7] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO SAUXMI | [6] RW 0x0 AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 
AUDIO_SHEADM | [ 5] RW 0x0 HEADMIC to Audio ADCL enable signal 
ICL 0 = disable 1 = enable 


AUDIO_SAILL [ 4] RW 0x0 AIL to Audio ADCL enable signal 
0 = disable 1 = enable 
AUDIO_SAIRL [3] RW 0x0 AIR to Audio ADCL enable signal 
0 = disable 1 = enable 


7.13.1.1.15ANA_CFG7 


C Ja elsa sel e leje) 
në ag TT TT 


reserved 


i ea ees 
|_Feset MESH DSA Cm RR [| a a J 
peg I ene 


CORE Domain 


Field Name Type Reset Description 
Value 


ena a [RO [oo feno 


AUDIO_PMIC [7:6] RW 0x0 MIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm 
(18dB) 


AUDIO PAUX [ 5: 4] RW 0x0 AUXMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 =2.5kOhm 
(18dB) 


AUDIO PHEAD [ 3: 2] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
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10 = 5kOhm (12dB) 11 = 2.5kOhm 
ee ee ee: 


AUDIO_PLI [ 1: 0] RW 0x0 AIL/AIR to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 =2.5kOhm 
(18dB) 


7.13.1.1.16ANA_CFG8 


0x00000070 ACGR2,ACGR3 (0x00000808) ANA_CFG8 


EE See See eee ee Behn 
Drame 


reserved 
aa 
Rest | of ofofofoefoefofoefleoefofoeleoefojefeoefo 
ed EE ER AN 


reserved AUDIO_ADPGAR_G AUDIO_ADPGAL_G 


CORE Domain 


Field Name Type Reset Description 
Value 


Gre [RO [oo Jeseves IT 


AUDIO ADPGAR | [13: 8] | RW 0x8 Audio ADC PGAR Gain control 

G 000000 = -6dB 000001 = -5.25dB 
000011 = -3.75dB 000100 = -3dB 
000101 = -2.25dB 000110 = -1.5dB 
000111 = -0.75dB 001000 = 0dB 
111000 = 36dB 111001 = 36.75dB 
111010 = 37.5dB 111011 = 38.25dB 
111100 = 39dB 111101 = 39.75dB 
111110 = 40.5dB 111111 = 41.25dB 


oe | ADPGAL : 5: T; RW Audio ADC PGAL Gain control 
000000 = -6dB 000001 = -5.25dB 
000011 = -3.75dB 000100 = -3dB 
000101 = -2.25dB 000110 = -1.5dB 
000111 = -0.75dB 001000 = 0dB 
111000 = 36dB 111001 = 36.75dB 
111010 = 37.5dB 111011 = 38.25dB 
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111100 = 39dB 111101 = 39.75dB 
111110 = 40.5dB 111111 = 41.25dB 


7.13.1.1.17ANA CFG9 
0x00000074 DACR,DACGR (0x00007700) ANA CFG9 


ES SS eee eee ae 
| Name rrr 


reserved 
ES 
Rest aa e e 
e KA EK ERES SA 


- AUDIO DACL G AUDIO DACR G reserved 


Tyee | ew E PP 
GJEN Ea o | o  £ # } § 


CORE Domain 


Field Name Type Reset Description 
Value 


ena fena [RO [oO en 


AUDIO DACL G | [15:12] | RW 0x7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 = -1dB 
110 = -0.5dB 111 = 0dB 


AUDIO_DACR_G | [11:8] | RW Ox7 Audio DAGR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 


AUDIO_DACL_E | [7] RW 0x0 Audio DACL enable signal 

N 0 = disable 1 = enable 
AUDIO DAGR E | [6] RW 0x0 Audio DACR enable signal 

N 0 = disable 1 = enable 
AUDIO DAC BU | [5] RW 0x0 Audio DAC VBUF current select signal 
FILS 0 = 650u 1 = 450u 
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7.13.1.1.18ANA_CFG10 
0x00000078 DAOCR2 (0x00000000) ANA_CFG10 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 lir | 16 
Name SS = aS 


reserved 


ee eee 

Peset [RIN em Om a J 

[ES Eo) SES ee ee ee ee 
AU AU AU AU AU AU AU AU 


reserved 
L L L R R R 


R 
Type Rw | Rw | Rw | Rw | AW | RW 


CORE Domain 


Field Name Type Reset Description 
Value 


ma [RO [ow [rena CS 
AUDIO_SADCLA | [ 7] RW 0x0 Audio ADC PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [ 6] RW 0x0 Audio ADC PGAR BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SDACLA | [ 5] RW 0x0 Audio DACL to AOL enable signal 
OL 0 = disable 1 = enable 


AUDIO_SDACRA | [ 4] RW 0x0 Audio DACR to AOL enable signal 
OL 0 = disable 1 = enable 


Audio ADC PGAL BUF to AOR enable signal 


AUDIO_SADCLA | [ 3] RW 0x0 

OR 0 = disable 1 = enable 

AUDIO SADCRA | [ 2] RW 0x0 Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SDACLA | [ 1] 0x0 Audio DACL to AOR enable signal 

OR 0 = disable 1 = enable 
AUDIO_SDACRA | [ 0] R 0x0 

OR 


Audio DACR to AOR enable signal 
7.13.1.1.19ANA_CFG11 


0 = disable 1 = enable 
Bit |31 |30 | 29 28 (27 | 26 )25 | 24 )23 (22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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e eee 

Peset Do | a 

KE See Eso 
AU AU AU AU AU AU AU AU AU 


reserved 


L PL PL PR PR PR PR 
Faw a Pow [mw [mw [fe | 


CORE Domain 


Field Name Type Reset Description 
Value 


ema ea [RO foo [Reeves OOO OO 


AUDIO_SDACLE | [15] RW 0x0 Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 


AUDIO_SADCLP 117) RW 0x0 Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCRP | [ 6] RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 

AUDIO SDACLP |[5] RVV 0x0 Audio DACL to HPL enable signal 

HPL 0 = disable 1 = enable 
AUDIO_SDACRP | [ 4] RW 0x0 Audio DACR to HPL enable signal 

HPL 0 = disable 1 = enable 
AUDIO_SADCLN |[3] RW 0x0 Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SADCRP | [ 2] RW 0x0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SDACLN | [ 1] RW 0x0 Audio DACL to HPR enable signal 

HPR 0 = disable 1 = enable 

AUDIO SDACRP | [ 0] RW 0x0 Audio DACR to HPR enable signal 

HPR 0 = disable 1 = enable 


7.13.1.1.20ANA_CFG12 


0x00000080 DCR1,DCR2 (0x00002004) ANA_CFG12 


[| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre |17 | 16 
Ga 


reserved 
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OO 
Pr ge Të 
Pan Jus e epep e e e e ee ee ee 


AUDIO_PA 
_DTRLF 


ogo Goo 


CORE Domain 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 


AUDIO PA DE |} [15] RW 0x0 Audio PA class-D mode enable signal 
N 0 = disable 1 = enable 


AUDIO_PA_DTRI | [14:13] | RW 0x1 AR PA class-D mode Switching frequency 
F select 

00 = 300kHz 01 = 590kHz 

10 = 870kHz 11 = 1MHz 
AUDIO_PA_DEMI | [12] RW 0x0 Audio PA class-D mode reduce EMI enable signal 
_EN 0 = disable 1 = enable 
AUDIO PA SS. |} [11] RVV 0x0 Audio PA class-D mode spread spectrum enable 
EN signal 

0 = disable 1 = enable 


AUDIO PA SS | [10] RW 0x0 Audio PA class-D mode spread spectrum reset 
RST signal 
0 = disable 1 = enable 
AUDIO DRV ST |} [9] RW 0x0 Audio Driver stop output enable signal 
OP_EN 0 = disable 1 = enable 


AUDIO_HPL_EN | [7] RW 0x0 Audio Driver HPL output enable 

0 = disable 1 = enable 
AUDIO_HPR_EN | [6] RW 0x0 Audio Driver HPR output enable 

0 = disable 1 = enable 
AUDIO EAR EN | [5] RVV 0x0 Audio Driver EARP/EARN output enable 

0 = disable 1 = enable 
AUDIO AOL EN | [4] RVV 0x0 Audio Driver Lineout output enable 

0 = disable 1 = enable 
AUDIO_AOR_EN | [3] RW 0x0 Audio Driver LineoutR output enable 

0 = disable 1 = enable 
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AUDIO DIFF EN | [2] RVV 0x1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 


AUDIO HP VCM | [1] RW 0x0 Audio VCMI output enable 
LEN 0 = disable 1 = enable 


7.13.1.1.21ANA_CFG13 
0x00000084 DCR3,DCR4 (0x00000000) ANA_CFG13 


EE Se SEE eee ee eh 
Name | -—-—— 


reserved 
aa e 
Rest | of ofofofoefloefofoeleoefofoeleoefojefeoefo 
MAEAEA EAEN AEREA 


-| Pe i AUDIO_PA_SS_T AUDIO_DRV_OCP_PD AUDIO_DRV_OCP_S 


| Type | w [rw] w | PA 


CORE Domain 


Field Name Type Reset Description 
Value 


ema ea [RO Jo [Reeves TT 


AUDIO_PA_SS_F | [15:14] | RW 0x0 Audio PA class-D mode spread spectrum dither 
level select signal 
when PA_DTRI_F<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
O1= 9%/4.7%/2.3%/1.2% 
10= 22%/11%/5.5%/2.7% 
11 = 47%/ 23%/12%/ 6% 


AUDIO PA SS 3 | [13] RVV 0x0 Audio PA class-D mode spread spectrum 32k 
2K_EN Ta clock select signal 
= disable 1 = enable 


AUDIO_PA_SS_T | [12:10] | RW Audio PA class-D mode spread spectrum dither 
clock divider select signal 
000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 
100 = 1/16 101 = 1/32 
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| ee ore TIT = 1/128 
C [RO [oo [resonestrtotese 


AUDIO_DRV_OC : 7: FI RW Audio Driver over current protection circuit power 
P_PD down signal 
0 = power up 1 = power down 
<3> for AOR & SPKR <2> for AOL & 
SPKL 
<1> for Earphone <0> for 
Headphone 


AUDIO_DRV_OC |[3:0] RW 0x0 Audio Driver Headphone over current protection 
PS circuit current select 
<3>forPA 0=500mA, 1 = 700mA 
<2> for Lineout 0 = 4mA, 1 = 6mA 
<1> for EAR 0 = 300mA, 1 = 450mA 
<0> for HP O=130mA, 1 = 190mA & auto power 
down 


7.13.1.1.22ANA_CFG14 


0x00000088 DCR5,DCR6 (0x00000000) ANA_CFG14 


EE Se eee e Ee ea 
Drame 


reserved 
ËS 
"eset Ra 
pet [a5] 4 (1 ref njrojs Fajrje(sja(sjeftjo) 


AU AU 
AU DIO | DIO 
DIO 
reserved reserved N reserved 
G 


| Type | 


CORE Domain 


Field Name Type Reset Description 
Value 


mma eo [oo [rea O o 


AUDIO_NG_EN [7] RW 0x0 NG enable control 

0 = disable 1 = enable 
A DIOL NG DA | [6] RW NG_DA enable control 

0 = disable 1 = enable 
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AUDIO NG PA | [5] RW 0x0 NG_PA enable control 
EN 0 = disable = enable 


7.13.1.1.23ANA_CFG15 


C Ja [ojele] ed e e 
C ag TT TT 


reserved 


AUDIO CH 


reserved P OSC 


E 


T TE TE 
N 


CORE Domain 


Field Name Type Reset Description 
Value 


Gite] Ro foo [aema TT 
AUDIO_CHP_LP | [15] RW 0x0 Class-G Driver Low Power Option 
w 0 = disable 1 = enable 
AUDIO_CHP_MO | [14] RW 0x0 Class-G Driver working mode 
DE 0 = +1.8V rail 1 = negative-rail adjustable 


AUDIO_CHP_RE |[7] RW 0x0 Class-G Driver IREF enable control 

F_EN 0 = disable 1 = enable 

RW 0x0 Class-G Driver Charge-Pump enable control 
0 = disable 1 = enable 


RW 0x0 Class-G Driver Left Channel enable 
0 = disable 1 = enable 


AUDIO CHP EN 
AUDIO CHP HP | [5] 

L EN 

AUDIO CHP HP | [4] 

R EN 


Class-G Driver Right Channel enable 
0 = disable = enable 


Class-G Driver Left Channel mute 


AUDIO_CHP_LM 
UTE 


AUDIO_CHP_RM 
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aa ST 


pe CHP_OS | [1:0] RW Class-G Driver Charge-Pump Oscillator 
Frequency Control 
00 = Disable 01 = 2MHz 
10 = 3MHz 11 = 4MHz 


7.13.1.1.24ANA_CFG16 


0x00000090 DCGR1,DCGR2 (0x00000000) ANA_CFG16 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 37 | 16 
Name SS = 


reserved 
voe 
| Feeset N RC J 
[ET [Es EE 4 
Name | nvoses CLG Or 
ZN CN 
IRS = © ° | e | e d e o 


CORE Domain 


Field Name Type Reset Description 
Value 


emna fema [RO Joe fen TT 


AUDIO_EAR_G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 

0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 

1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


AUDIO_HPL_G [ 7:4] RW 0x0 Audio Driver HPL PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


AUDIO HPR G [ 3: 0] Audio Driver HPR PGA Gain control 
0000 = mute 0001 = -33dB 
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0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 


1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


7.13.1.1.25ANA_CFG17 


Cen Ja elsa (sel [>] e e a 
Ea eee 0 


reserved 
Type 


E SSS 
| Feeset | RENIN Ca GI ES a e or 
[Ts es Ea ee 2 


reserved AUDIO_AOL_G AUDIO_AOR_G 


Ce a a 


CORE Domain 


Field Name Type Reset Description 
Value 


ea fera o oo en TT 


AUDIO_AOL_G [7:4] RW 0x0 Audio Driver EARP/EARN PGA Gain control 

0000 = mute 0001 = -21dB 
0010 = -18dB 0011 = -15dB 
0100 = -12dB 0101 = -9dB 

0110 = -6dB 0111 = -3dB 
1000 = 0dB 1001 = 3dB 
1010 = 6dB 1011 = 9dB 
1100 = 12dB 1101 = 15dB 
1110 = 18dB 1111 =21dB 


AUDIO_AOR_G [ 3: 0] RW 0x0 Audio Driver EARP/EARN PGA Gain control 

0000 = mute 0001 = -24dB 
0010 = -18dB 0011 = -15dB 
0100 = -12dB 0101 = -9dB 

0110 = -6dB 0111 = -3dB 
1000 = 0dB 1001 = 3dB 
1010 = 6dB 1011 = 9dB 
1100 = 12dB 1101 = 15dB 
1110 = 18dB 1111 = 18dB 
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7.13.1.1.26ANA_CFG18 


0x00000098 PNRCR1,PNRCR2 (0x00000018) ANA_CFG18 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre lir | 16 
Name SS == aS 


reserved 


ee eee 
Peset [RIN e e e e a J 
a Ye 


| Type | 


p—s AUDIO POP CHG S PN AUDIO POP T 


CORE Domain 


Field Name Type Reset Description 
Value 


a (ao [ovo resonew TT 


ae POP_CH = 8] RW Audio HP pop-noise reductoin charge velocity 
aii signal 00000000 = auto 00000001 
00000010 = 2x 00000100 = 4x 
00001000 = 8x 00010000 = 16x 
00100000 = 32x 01000000 = 64x 
10000000 = 128x 


AUDIO POP EN | [ 7: 6] Audio HP pop noise reduction enable signal 
00 = disable 01 = enable 
charge 
10 = enable discharge 11 = hold mode 


AUDIO_POP_T [ 5: 3] Audio HP pop noise reduction enable signal 
000 = 0.12ms 001 = 0.25ms 
010 = 0.5ms 011 = 1ms 
100 = 2ms 101 = 4ms 
110 = 8ms 111 =16ms 
[ 2] 


ae per POP_CH Audio HP pop-noise reductoin charge resistor 


mode power down signal 
0 = power up 1 = power down 


AUDIO_POP_SO Audio HP pop-noise reductoin charge soft control 
FTCHG_EN enable signal 


0 = disable 1 = enable 


reserved Reserved for further use 
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7.13.1.1.27ANA_CFG19 


Ten Ja [of [m=] [2 (ale |] [6] [se 
Prane OT see TT 


pre OT 
Pr I TT 


reserved 


E a e Ee ee 


AUDIO_PO 
reserved v e reserved 


prese eee 


CORE Domain 


Field Name Type Reset Description 
Value 
erea [RO [oo [Reeve CS 
reserved [ 7] 0x0 Audio HP pop-noise reductoin charge residual 
voltage auto control enable signal (Reserved for 
further use) 


AUDIO POP GH ļ|[6:5] RW 0x0 Audio HP pop-noise reductoin charge residual 
G_V voltage control signal 

00 = 0.5mV 01=1mV 

10 = 2mV 11 = 4mV 


reserved [ 4] Audio HP pop-noise reductoin comparator enable 
signal (Reserved for further use) 


7.13.1.1.28ANA_CFG20 


HIBDR1,HIBDR2 (0x00000300) 
) Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


vee 
m H RRR ERRR HHHH 


reserved 


e 


AU | AU | AU | AU | AU 
gë T m T gë res | AUDIO. HE 50 res 
AUDIO HE 
erv | AD INS V opio- AUDIO_HEAD_SBUT erv 
AD_SDET 
es A A z si REF A 
Da | DM | DI | DI DD 
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BU 
a 
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Type Moc E 


CORE Domain 


Field Name Type Reset Description 
Value 


AUDIO_HEAD_B = RW 
UF_EN 


AUDIO_HEADMI 
C_ADC_SEL 


AUDIO_HEAD_IN 
S_PD 


AUDIO_HEAD_IN 
S_HMBIAS_EN 


AUDIO_HEAD_IN 


AUDIO_HEADDE 
TECT_PD 


AUDIO_HEAD_S 
DET 


AUDIO_HEAD_S 
BUT 


Headmic input buffer enable SST 
0 = disable 1 = enable 


Headmic input to AuxADC enable signal 
0 = disable 1 = enable 


Headmic input to AuxADC select signal 

0 = HEADSET_L_INT to AuxADC 

1 = Headmic_In to AuxADC 

Head microphone insert detect circuit power down 
signal 

0 = power up 1 = power down 

Head microphone insert detect circuit pull up to 
headmicabias enable signal 

0 = disable 1 = enable 


Head microphone insert detect circuit vref voltage 
select signal (VDDIO=2.8V/1.8V) 


00 = 2.7V/1.74V 01 = 2.5V/1.62V 
10 = 2.3V/1.53V 11 =2.1V/1.45V 
Audio head microphone detect circuit power down 
signal 

0 = power up 1 = power down 

Audio headset insert detect voltage select signal 
(VDDIO=2.8V/1.8V) 

00 = 2.7V/1.74V 01 = 2.5V/1.62V 
10 = 2.3V/1.53V 11 =2.1V/1.45V 
Audio head microphone button pressed detect 
voltage select signal (VDDIO=2.8V/1.8V) 

0000 = 1.0V/0.8V 0001 = 0.95V/0.76V 
0010 = 0.9V/0.71V 0011 = 0.85V/0.67V 
0100 = 0.8V/0.62V 0101 = 0.75V/0.58V 
0110 = 0.7V/0.55V 0111 = 0.65V/0.52V 
1000 = 0.6V/0.48V 1001 = 0.55V/0.43V 
1010 = 0.5V/0.4V 1011 = 0.45V/0.37V 


1100 = 0.4V/0.34V 1101/1110/1111 = 
forbidden 
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[reserved Jua [Ro [0x0 | Reservedtorfurheruse O E 


7.13.1.1.29ANA_CFG21 


Ten Ts [oo] = [= [7] [|x sel ele je JË) 
Tone ag TT TT 


voe 
| Feeset Do E E 
Oa ARREST e 


reserved 


reserved AUDIO-HE: | AUDIO-HE reserved 
AD_APP_G | AD_APP_P 


CORE Domain 


Field Name Type Reset Description 
Value 


ele E Er ————l 
apa [ 7] RW Headmic APP function enable signal 
0 = disable 1 = enable 
RUDO HEAD A |[6:5] Headmic APP function Gain control 
00 = 34dB (*50) 01 = 40dB (*100) 
10 = 43.5dB (*150) 11 = 46dB (*200) 
po HEAD A | [4:3] Ox2 Headmic APP function frequency control 
00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 


7.13.1.1.30ANA_STSO 


Cen [x [|= [=] la als ele [mle] ello, 
[sare [IED es TT TË TJ 


reese TT 


reserved 
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a ee 


AUDIO_PO 


reserved 7 reserved P FLAG 


CORE Domain 


Field Name Type Reset Description 
Value 


fesoned fea [RO [oo pe ooo 


reserved a Faj Audio over temperature protection circuit alert 
signal (Reserved for further use) 
AUDIO OTP FL } [12] Audio over temperature protection circuit alert 
AG signal 
0.= normal 1 = over temperature 


AUDIO HEAD B E Audio head microphone button press alert signal 
UTTON (need software anti-dither) 

0 = normal 1 = button press 
AUDIO HEAD IN | [6] Audio head microphone insert alert signal (need 
SERT software anti-dither) 

0 = normal 1 = plug in 


AUDIO HEAD IN | [5] Audio head microphone insert alert signal (need 
SERT 2 software anti-dither) 
0 = normal 1 = plug in 


AUDIO POP FL | [4:3] Audio HP pop-noise reductoin charge alert flag 
AG 00 = charging/discharging 01 = half 
finished 
10 = three quarters finished 11 = near 
finished 
AUDIO OVP FL | [2] 0x0 Audio battery over voltage protection circuit alert 
AG signal 
0 = normal 1 = over voltage 


reserved [ 1] Audio HP pop-noise reductoin comparator alert 
flag signal (Reserved for further use) 


7.13.1.1.31ANA_CFG22 


0x000000C4 Reserve (0x00000000) ANA_CFG22 
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œ CE ze ele le lej 
e 
w oS S o S S 
res e e e e ee 
m fe eee e e iee e ee 


-= Në 


pë See eee 
ť 


CORE Domain 


Field Name Type Reset Description 
Value 


emna fen o oo fen TT 


AUDIO_DANGL [0] RW 0x0 Dac noise gate control for left channel: 0 : no 
noise, 1: noise 


7.13.1.1.32ANA_CFG23 


SCs EEO de 
[iene [oD 


reserved 
ef 
e =i te ORE om RE 
Bey Ro a 


“E Në 


CORE Domain 


Field Name Type Reset Description 
Value 
pi [RO [oo [Reeve CS 
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AUDIO DANGR [0] RW 0x0 Dac noise gate control for right channel: 0 : no 
noise, 1: noise 


7.13.1.1.33ANA_STS1 


pes sel [mle] [7] a 
në e TT TT 


vee A 
Peset |G RO Mea [a Pe J a J Ro 
Ece [a SE a eo Sd 


reserved 


reserved AUDIO_DRV_OCP_FLAG 


te FO UN 
Ca = =S SESI 


CORE Domain 


Field Name Type Reset Description 
Value 


ema [RO foo [Reed ooo 


AUDIO_DRV_OC | [ 9: 0] 0x0 Audio Driver over current protection circuit alert 
P_FLAG signal 
00000000 = normal others = abnormal 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0> for Headphone 


7.13.1.1.34ANA_STS2 


Ten [fo] = [=] [ss [~ sel ele) 
Tone e TT 


reserved 


| pit fs] sa (te pe pa i e (e jrje(sjajsji2(tjo 


AUDIO ANA STS2 


Pren 
pr ge TT 


CORE Domain 
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Field Name Type Reset Description 
Value 


ema fena ro Joe [Reeves TT 


S2 


7.13.1.1.35CHIP RESERVEO 


elsa sel else) 
pe 


| Type _| 
Peset e e e e Jo 
ET ES) RSE Ee Re SS AE 


reserved 


AUDIO RESERVEO 


Pet lel Te el Te le ede Te TT 


CORE Domain 


Field Name Type Reset Description 
Value 


eena fea [RO foo Jresenea TT 


E0 


7.13.1.1.36CHIP_RESERVE1 


SCs REO Ee ed JË) 
C 


reserved 


E SE Ee EP a 


AUDIO_RESERVE1 


ame 
a ee I TT 
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CORE Domain 


Field Name Type Reset Description 
Value 


emna fea [RO [oo [Reeves TT 


; 


7.14Global Register 


7.14.1 Memory map 
Base address: 0x40038800 


ener [eee 
pm [moen [oo 
pom [moen [oo 
pm [won 
C TT —[ 
pm [ee [| 
pow freama [| 
C e 
C JO T 
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one enma 
pwe fonna | 
pm fomo | 
C TT | 
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om foom [ 
C | 
e [| 
C TT | 
nom [secs JO TT 
now foseman | 
pm TT | 
now [omne | 
oso femme JU T 
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now Jerenerazan JO T 
ara James oreser [ T 
ce [wmon [ T 
pm fse JO T 
ors fse [ 
ores romsome [| 
ore anma 
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7.14.2 Register Descriptions 


7.14.2.1 ARM MODULE EN 


0x00000400 ARM MODULE EN CLR 
) Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


Type 
Set/Clir 


E 
pres ejo vel oo Ee a a 
pepe Ku Ken kra Ka eee 


PIN 
TH res | BLT RE ‘is m e e e ri a 
reserved M_ erv G a erv 
EN ed EN N a ie ËN an ed 


8 DERES 
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ARM_MODULE_EN 


Field Name Type Set/ Reset Description 
Clear Value 
jie [RO | foo [rema ooo 
ma [RO | foo [Reseved ooo 


THM_EN [12] RW S/C 0x0 THM module enable 
0: Disable the PCLK of THM 
1: Enable the PCLK of THM 


freseved fn [RO | foo frese TJ 
0x0 


BLTC_EN [10] BLTC module enable 


0: Disable the PCLK - of BLTC 
1: Enable the PCLK of BLTC 


FGU_EN [ 8] FGU module enable 
0: Disable the PCLK of FGU 
1: Enable the PCLK of FGU 


PINREG_EN [ 9] PINREG module enable 
0: Disable the PCLK of pin registers 
1: Enable the PCLK of pin registers 
GPIO_EN [ 7] GPIO module enable 
0: Disable the PCLK of GPIO 
1: Enable the PCLK of GPIO 


ADC_EN [ 6] AUXADC module enable 
0: Disable the PCLK of AUXADC 
1: Enable the PCLK of AUXADC 
HDT_EN [ 5] Audio HDT module enable 
0: Disable the PCLK of Audio 
headdetect 
1: Enable the PCLK of Audio 
headdetect 
AUD_EN Audio module enable 
0: Disable the PCLK of Audio 
1: Enable the PCLK of Audio 
EIC_EN EIC module enable 
0: Disable the PCLK of EIC 
1: Enable the PCLK of EIC 
WDG_EN WDG module enable 
0: Disable the PCLK of watchdog 
1: Enable the PCLK of watchdog 


RTC_EN [ 1] RTC module enable 
0: Disable the PCLK of RTC 
1: Enable the PCLK of RTC 


C 
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7.14.2.2 ARM CLK EN 


0x00000004 ARM_CLK_EN (0x00000000) ARM_CLK_EN 
0x00000204 ARM_CLK_EN SET ARM_CLK_EN SET 


0x00000404 ARM_CLK_EN CLR ARM_CLK_EN CLR 


Bir Jr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre | 37 | 16 
EA - — O = oo o o Sú 


reserved 


Type 
Set/Clir 


ee eh ee eee ee 


CL CL 
K K 
AU AU 
reserved reserved D DL 
HB ele) 
DA i 


a øO So 
swa E ses eee 


ARM_CLK_EN 


Field Name Type Set/ Reset Description 
Clear Value 


a ae ee O OOO 


CLK_AUXAD_EN 9] RW S/C 0x0 AUXAD clock enable, the clock is 
connected to AUXADC converter 
0: disable AUXAD_CLK 
1: enable AUXAD_CLK 
CLK AUXADC E |[8] RW S/C 0x0 AUXADC module work clock enable 
N 0: disable clk_adc 
1: enable cik adc 


feseved Jese Jo | je Jresenes — IT 


CLK AUD HID E | [5] RW S/C 0x0 CLK_AUD_HID eanble 
N 0: disable cik aud hid 
1: enable cik aud hid 
CLK_AUD_HBD_ | [4] RW S/C 0x0 CLK_AUD_HBD enable 
EN 0: disable CLK_AUD_HBD 
1: enable CLK AUD HBD 
ate AUD_LOOP | [3] RW Audio controller loop clock enable 
0: disable CLK AUD LOOP 
1: enable CLK AUD LOOP 
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CLK AUD 6PSM | [ 2] RW S/C Audio 6.5M clock enable 

_EN 0: disable clk_aud_6p5m_rx and 
clk_aud_6p5m_tx 
1: enable cik aud 6p5m rx and 
cik aud 6pbm ix 


CLK AUDIF EN II11 RVV SIC Audio IF clock enable 
0: disable CLK AUDIF 
1: enable CLK AUDIF 


feseves for jes | oo [Reseved TT 


7.14.2.3 RTC_CLK_EN 


0x00000008 RTC_CLK_EN (0x000000C3) RTC_CLK_EN 
0x00000208 RTC_CLK_EN SET RTC_CLK_EN SET 


0x00000408 RTC_CLK_EN CLR RTC_CLK_EN CLR 


fe EE eee esell 
Pane OT e TT 


seri O O a 
Reset | o [| o | o [ia | o | o | o | a lo lonvjojoloflejo 
Bo EE SD a 


-Ë: Në 


e a fp po fo po 
saver Pod se [ses se| se [se | se[so[se[ so] se | se [| 


RTC_CLK_EN 


Field Name Type Set/ Reset Description 
Clear Value 


ee ee 


RTC_FLASH_EN = RW SIC 0x0 FLASH controller RTC clock enable 
0: Disable the RTC clock of FLASH 
controller 
1: Enable RTC clock of FLASH 
controller 


RTC_THMA AUT | [12] THM converter RTC clock auto enable 
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O_EN 0: Do not auto enable the RTC clock of 
THM converter 
1: Auto enable RTC clock of THM 
converter if THM active 
RTC_THMA_EN | [11] RW SIC 0x0 THM converter RTC clock soft enable 
0: Disable the RTC clock of THM 
converter 
1: Enable RTC clock of THM converter 
RTC_THM_EN [10] RW SIC 0 THM RTC clock soft enable 
0: Disable the RTC clock of THM 
1: Enable RTC clock of THM 


reserved 


RTIC BLTC EN BLTC RTC clock soft enable 
0: Disable the RTC clock of BLTC 
1: Enable RTC clock of BLTC 


RTC_FGU_EN FGU RTC clock soft enable 
0: Disable the RTC clock of FGU 
1: Enable RTC clock of FGU 


RTC_FGUA_EN FGU analog RTC clock soft enable 


0: Disable the RTC clock of FGU 
analog 


1: Enable RTC clock of FGU analog 


RTC_VIBR_EN Vibrator RTC clock soft enable 
0: Disable the RTC clock of Vibrator 
1: Enable RTC clock of Vibrator 


RTC_AUD_EN Audio RTC clock soft enable 
0: Disable the RTC clock of Audio 
1: Enable RTC clock of Audio 


RTC_EIC_EN EIC RTC clock soft enable 
0: Disable the RTC clock of EIC 
1: Enable RTC clock of EIC 


RTC_WDG_EN Watchdog RTC clock soft enable 
0: Disable the RTC clock of Watchdog 
1: Enable RTC clock of Watchdo 


RTC_RTC_EN RTC RTC clock soft enable 
0: Disable the RTC clock of RTC 
1: Enable RTC clock of RTC 


RTC_ARCH_EN ARCH RTC clock soft enable 
0: Disable the RTC clock of ARCH 
1: Enable RTC clock of ARCH 


7.14.2.4 ARM_RST 


0x0000000C ARM_RST (0x00000000) ARM_RST 
0x0000020C ARM_RST SET ARM_RST SET 


Cee Jaleela] s]a lelea ee [7] ol 
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A CA Geter. 
swar | |se |se [sc |se |se |e [se] se] se [so] se] so] se se] | 


ARM_RST 


Field Name Type Set/ Reset Description 
Clear Value 


a C [RO] 0 | Rasves 
Ca a a e 


ee _SOFT_RS Ka Ju fee Joe mam meve THM analog convert soft reset 


Pr SOFTRST [Tra [RW] Swe [ encores 


AUD 32K SOFT | [12] RVV SIC 0x0 Audio 32k soft reset 

_RST 

AUDTX_SOFT_R | [11] Audio TX function soft reset 
ST 

AUDRX_SOFT_R | [10] Audio RX function soft reset 
ST 


Ansons [aw [se [o0 [ces treew 


AUD HDT_SOFT Ga Gi el al Audio HBD and audio HID soft reset 


Bs 


ST 


Feu sorasta [Aw [se [oo [FaUsote SSS 
Ee sorter fusi [aw [se [oo Jeto sorvese TI 


WDG_SOFT_RS Watchdog soft reset 
T 


mo sores [Ti |w fso [oo [rreson 
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7.14.2.5 LDO DCDC PD RTCSET 


pejes (sel el eo] [7] 
em e TT Të Kë TJ 


we | 
ae ee Dee e ee eee TT 


reserved 


LDO DCDC PD RTCSET 


Field Name Type Reset Description 
Value 


emna fena [RO [oo fen 
emea foa pro foo faee TT 


DCDC_OTP_PD_ | [14] RW 0x0 DCDC_OTP_PD setin RTC CORE 
RTCSET 

DCDC VVRF PD _ | [13] RW 0x0 DCDC_WRF_PD set in RTC CORE 
_RTCSET 

DCDC_GEN_PD_ | [12] RW 0x0 DCDC_GEN_PD set in RTC CORE 
RTCSET 


DCDC MEM PD | [11] RW 0x0 DCDC_MEM_PD set in RTC CORE 
_RTCSET 

DCDC ARM PD | [10] RVV 0x0 DCDC_ARM_PD set in RTC CORE 
_RTCSET 

DCDC CORE P | [9] RW 0x0 DCDC_CORE_PD set in RTC CORE 
D_RTCSET 

LDO EMMCCOR | [ 8] RW 0x0 LDO EMMCCORE PD setin RTC CORE 
E PD RTCOSET 

LDO EMMCIO P | [ 7] RVV 0x0 LDO_EMMCIO_PD set in RTC CORE 
D_RT CSET 
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LDO RF2 PD R | [6] RVV 0x0 LDO_RF2_PD set in RTC CORE 
TCSET 
LDO_RF1_PD_R | [5] RW 0x0 LDO_RF1_PD set in RTC CORE 
TCSET 
LDO RFO PD R | [4] RVV 0x0 LDO RFO PD set in RTC CORE 
TCSET 


LDO VDD25 PD | [3] RW 0x0 LDO_VDD25_PD set in RTC CORE 
_RTCSET 
LDO VDD28 PD | [ 2] RW 0x0 LDO_VDD28_PD set in RTC CORE 
_RTCSET 
LDO VDD18 PD | [ 1] RW 0x0 LDO VDD18 PD setin RTC CORE 
_RTCSET 


BG PD RTCSET BG PD setin RTC CORE 


7.14.2.6 LDO DCDC PD RTCCLR 


0x00000014 LDO DCDC PD RTCCLR (0x00000000) AR PDATOL 


Ree E Ae 
Name 


reserved 
rre 
Rest | of ofofofoefloefofelefejoelefofoefleofo 
Bt fisjujisfijujiofojs|zfejs|afjsjeļifo 
LD 


a oren Caa A 


LDO DCDC PD RTCCLR 


Field Name Type Reset Description 
Value 


ema fena [RO Joe [Reeves TT 
Feserved fua ao foo [Fesened TT 


Ke [14] DCDC_OTP_PD clear in RTC CORE 
DODC, WRF_ PD E oe DCDC VVRF PD clear in RTC CORE 
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DCDC_GEN_PD_ | [12] RW 0x0 DCDC_GEN_PD clear in RTC CORE 
RTCCLR 

DCDC MEM PD | [11] RVV 0x0 DCDC_MEM_PD clear in RTC CORE 
_RTCCLR 

DCDC ARM PD | [10] RVV 0x0 DCDC_ARM_PD clear in RTC CORE 
_RTCCLR 

DCDC CORE P | [9] RW 0x0 DCDC_CORE_PD clear in RTC CORE 
D_RTCCLR 

LDO_EMMCCOR | [ 8] RW 0x0 LDO_EMMCCORE_PD clear in RTC CORE 
E PD RTCGLR 

LDO EMMCIO P | [ 7] RVV 0x0 LDO EMMCIO PD clear in RTC CORE 
D RTCGLR 


LDO RF2 PD R | [6] RVV 0x0 LDO_RF2_PD clear in RTC CORE 
TCCLR 

LDO_RF1_PD_R | [5] RW 0x0 LDO_RF1_PD clear in RTC CORE 
TCGLR 

LDO RFO PD R | [4] RVV 0x0 LDO RFO PD clear in RTC CORE 
TCGLR 

LDO VDD25 PD | [3] RW 0x0 LDO_VDD25_PD clear in RTC CORE 
_RTCCLR 

LDO_VDD28 PD | [2] RW 0x0 LDO_VDD28_PD clear in RTC CORE 
_RTCCLR 

LDO VDD18 PD | [ 1] RW 0x0 LDO VDD18 PD clear in RTC CORE 
_RTCCLR 


BG PD RTCCLR BG PD clearin RTC CORE 


7.14.2.7 RTC CTRL 


Ten Ja [ols [= []s[~[s [2] e 
Tone ag TT TT TI 


reserved 


eae SS eee ee 
Peset | Ca A e 
ao Ei 


Eo Ea o 


LR LR LR LR ET ET ET ET 


RTC_CTRL 
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Field Name Type Reset Description 
Value 


eea [era [RO [oo [Reeve ——OSOC=“*~*~*~“‘*~*S 
Feseved [usa [eo [00 [Revove IT 


XOSC32K_CTL_ [11:8] al XOSC32K_CTL status, read only 
XOSC32K CTL_ | [7] RW 0x0 clear in RTC CORE 

B3 RTCCLR 

XOSC32K_ CTL | [6] RW 0x0 clear in RTC CORE 

B2 RTCCLR 


XOSC32K_CTL_ | [5] RW 0x0 clear in RTC CORE 
B1 RTCCLR 

XOSC32K_CTL. | [4] RW 0x0 clear in RTC CORE 
BO_RTCCLR 

xosc32K CTL | [3] RW 0x0 set in RTC CORE 
B3_RTCSET 

XOSC32K_CTL. | [2] RW 0x0 setin RTC CORE 
B2 RTCSET 

XOSC32K_CTL_ | [1] RW 0x0 set in RTC CORE 
B1_RTCSET 

XOSC32K_CTL_ | [0] RW 0x0 setin RTC CORE 
BO RTCSET 


7.14.2.8 LDO PD CTRL 


0x0000001C LDO_PD_CTRL (0x00000FFF) LDO_PD_CTRL 
0x0000021C LDO_PD_CTRL SET LDO_PD_CTRL SET 


0x0000041C LDO_PD_CTRL CLR LDO_PD_CTRL CLR 


C EEO ed ed e eee 
në ag TT TT TI 


BB E E EA 


LD HD LD LD LD LD LD 

O. O. O. 

CL CA CA Q. 9 9. 
reserved SG MD MA SIM | SIM | SIM SD 

P P 2P)1PJOP P 

- - D D D 
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LDO_PD_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 
re [RO | foo [rema CS 
ma [RO | foo [Reseved ooo 


LDO LPREF PD | [12] RW S/C 0x0 Low power reference of LDO soft 
_SW power down 1: power down 
0: power on 
DCDC_WPA_PD | [11] RW SIC 0x1 DCDC_WPA power down 
1: power down 
0: power on 
LDO CLSG PD [10] RW SIC 0x1 LDO_CLSG power down 
1: power down 
0: power on 
LDO USB PD I 9] RVV SIC Ox1 LDO USB power down 
1: power down 
0: power on 
LDO_CAMMOT_ | [8] RW SIC Ox1 LDO_CAMMOT power down 
PD 1: power down 
0: power on 
LDO_CAMIO_PD | [7] RW SIC Ox1 LDO_CAMMIO power down 
1: power down 
0: power on 


LDO_CAMD_PD | [6] RW SIC Ox1 LDO_CAMD power down 
1: power down 
0: power on 
LDO_CAMA_PD | [5] RW SIC 0x1 LDO_CAMA power down 
1: power down 
0: power on 
LDO_SIM2_PD [ 4] RW SIC 0x1 LDO_SIM2 power down 
1: power down 
0: power on 
LDO_SIM1_PD [3] RW S/C 0x1 LDO_SIM1 power down 
1: power down 
0: power on 
LDO_SIMO_PD [ 2] RW SIC 0x1 LDO_SIMO power down 
1: power down 
0: power on 
LDO_SD_PD [1] RW S/C 0x1 LDO SD power down 
1: power down 
0: power on 


LDO_AVDD18 power down 
1: power down 
0: power on 


LDO_AVDD18 P |{0] 
D 


7.14.2.9 LDO_V_CTRLO 


enen anat 
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e eee 
Peset EA R E 
B E Ee 


LDO_EMM LDO_EMM LDO_RF2 LDO RFi LDO_RFO LDO_VDD2 | LDO_VDD2 | LDO_VDD1 
CCORE_V CIO V V V V 5_V 8.V 8 Vv 


LAS tea eae ee ae aes 
Cor E ete lolojelelelojelelo 


LDO_V_CTRLO 


Field Name Type Reset Description 
Value 


perë orafo [oro Jese oE 


LDO_ EMMCCOR aa RW LDO EMMCCORE program bits 
00: 2.8V 
01: 3.0V 
10: 2.5V 
11: 1.8V 
[13:12] LDO_EMMCIO program bits 


00: 1.5V 
01: 1.8V 
10: 1.3V 
11: 1.2V 


LDO_VDDRF2 program bits 
00: 2.85V 

01: 2.95V 

10: 2.5V 

11: 1.8V 


Seda 
LDO_RF1_V [ 9: 8] LDO_VDDRF1 program bits 
00: 2.85V 
01: 2.95V 
10: 2.5V 
11: 1.8V 


LDO RFO V [ 7: 6] LDO_VDDRFO program bits 
00: 2.85V 
01: 2.95V 
10: 2.5V 


11: 1.8V 


LDO VDD25 V LDO ' VDD25 program bits 
00: 2.5 


Spreadtrum Communications, Inc., Confidential and Proprietary V.OB  Spreadirum Communications, Inc., Confidential and Proprietary 39801466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LGNSPREADTRUM SC2713 Device Specification 


LDO VDD28 V [ 3: 2] RW 0x0 LDO_VDD28 program bits 
00: 2.8V 
01: 3.0V 
10: 2.65V 
11: 1.8V 


LDO VDD18 V lit:oj | RW 0x1 LDO VDD18 program bits 
00: T.5V 
01: 1.8V 
10: 1.3V 
11: 1.2V 


7.14.2.10LDO_V_CTRL1 
0x00000024 LDO_V_CTRL1 (0x00000301) LDO V CTRL1 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 )29 Jazj 21) 20 | 19 Pre |17 | 16 
Name SS 


reserved 
wef 
_Feset i e e e Re RR PR 
A eee 


) AVD 


| Type | Pan 


LDO_V_CTRL1 


Field Name Type Reset Description 
Value 


ema [ive [RO [oo [Reeves OOOO 
esemed [nsa [RO foo [Reen IT 


LDO_SIM2_V [9:8] RW 0x3 LDO, SIM2 program bits 
00: 2.8V 
01: 3.0V 
10: 2.5V 
11: 1.8V 


LDO_SIM1_V [7:6] RW 0x0 LDO_SIM1 program bits 
00: 1.8V 
01: 2.9V 
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LDO SIMO V [5:4] LDO SIMO program bits 
00: 1 
01: Bed 
10: 3.0V 
11:3.1V 


LDO SD V [ 3: 2] LDO_SD program bits 
00: 2.8V 
01: 3.0V 
10: 2.5V 
11:1.8V 
LDO_AVDD18_V | [1:0] LDO_AVDD18 program bits; 
(DCDC input power) 
00: 1.5V 
01: 1.8V 
10: 1.3V 
11: 1.2V 


7.14.2.11LDO V CTRL2 


| Bit_| 31 | 30 | 29 | 20 | 27 | 26 (281 24 (28 | 22 (21 | 20 | 19 | 19 | 17 | 16 | 
| Name | reserved 


Se eee 
e 
EES ES Gs ve E SEE EE 


VBATBK_R VBATBK V LDO_CLS LDO_USB_ | LDO_CAM LDO_CAMI LDO_CAM LDO_CAM 
ES a GV V MOT_V O_V D_V AV 


LDO_V_CTRL2 


Field Name Type Reset Description 
Value 


perë orafo [oro pe TT 


VBATBK_RES = 14) | RW Backup battery output resistor program bits 
00: 200 Q (Default) 
01: 500 Q 
10: 1.5 KO 
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Backup battery output program bits 
00: 2.6 

01:2.8 (Default) 

10:3.0 

11:3.2 


LDO_CLSG_V [11:10] | RW LDO_CLSG program bits 
00: 1.5V 
01: 1.8V 
10: 1.3V 
11: 1.2V 
LDO USB V [ 9: 8] RW LDO_USB program bits 
00: 3.3V 
01: 3.4V 
10: 3.2V 
11:3.1V 
oe [ 7: 6] RW 0 CAMMOT program bits 
01: 1.8V 
10: 1.3V 
11: 1.2V 
LDO_CAMIO_V [ 5: 4] RW LDO_CAMIO program bits 
00: 1.5V 
01: 1.8V 
10: 2.5V 
11:2.8V 
LDO_CAMD_V [ 3: 2] RW LDO_CAMD program bits 
00: 1.5V 
01: 1.8V 
10: 1.3V 
11: 1.2V 
LDO CAMA V [ 1: 0] LDO_CAMA program bits 
00: 2.8V 
01: 3.0V 
10: 2.5V 
11: 1.8V 


7.14.2.12 LDO_CAL_CTRLO 


0x0000002C LDO_CAL_CTRLO (0x00004210) LDO_CAL_CTRLO 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 ir | 16 
Gai 


reserved 
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OO 
Pr ge Të 
AE E E ES ER 2]: fo] 


res 
same | erv LDO_VDD25_CAL LDO_VDD28_CAL LDO_VDD18_CAL 


w TN a 
Ca ORE RES Kri 


LDO GAL CTRLO 


Field Name Type Reset Description 
Value 


a ee 


LDO_ VDD25 CA | [14:10] ee VDD25 calibration bits 


LDO_VDD28_CA | [9:5] 0x10 LDO VDD28 calibration bits 
L 


LDO_VDD18 CA | [4:0] LDO VDD18 calibration bits 
L 


7.14.2.13LDO_CAL_CTRL1 


Cen [x [= [== esse ele lejeje 
Pome [we 


reserved 
Tye | 


(Tg eS ec EE Se Ea 


res 
same | erv LDO_RF2_CAL LDO_RF1_CAL LDO_RFO_CAL 


w o o 
Ca ORES RSS Kri 


LDO_CAL_CTRL1 


Field Name Type Reset Description 
Value 
jie] [RO Joso [Reeve CS 
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m [OO fesa Oooo 
LDO RF2 CAL | [14:10] LDO_RF2 calibration bits 


LDO RF1 CAL |{[9:5] LDO_RF1 calibration bits 
LDO RFO CAL | [4:0] LDO_RFO calibration bits 


7.14.2.14LDO_CAL_CTRL2 


C Ee ee leje 


reserved 
Type 


I 
Peset e e 
e ES ES Ee Ee QE 


res 
erv LDO USB CAL LDO EMMCCORE CAL LDO EMMCIO CAL 


i E E 
EEE 00r 


LDO GAL CTRL2 


Field Name Type Reset Description 
Value 


mma jo joo Jireseves IT 
m [o [oo fasea ooo 
LDO USB CAL | [14:10] LDO USB calibration bits 


LDO EMMCCOR |[9:5] | RW 0x10 | LDO_EMMCCORE calibration bits 
E CAL 

LDO EMMCIO C | [ 4:0] LDO_EMMCIO calibration bits 
AL 


7.14.2.15LDO_CAL_CTRL3 


Ten Ja ee ss sel ele I) 


reserved 


e 


reserved LDO SD CAL LDO AVDD18 CAL 
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| Tyre [wm wT 
| Reset ie || o | ooon 


LDO_CAL_CTRL3 


Field Name Type Reset Description 
Value 


ema fena [RO [oo [Reeves TT 


5:10) Ro foo | Resoved IT 
LDO SD CAL [9:5] LDO_SD calibration bits 


LDO AVDD18 C | [4:0] LDO AVDD18 calibration bits 
AL 


7.14.2.16LDO CAL CTRLA 


e (ela [| else lale 


reserved 


Se ee ae eae 
| Feeset AE ea RCI 
e a ee a 


erv LDO_CAMA_CAL LDO_SIM2_CAL LDO_SIM_CAL 
ed 


| twee EN 
Cc Oo EEEE KEK 


LDO_CAL_CTRL4 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 
Preserved fua Jo foo [Resened TT 


LDO CAMA CAL | [14:10] LDO_CAMA calibration bits 
LDO SIM2 CAL | [9:5] LDO SIMZ2 calibration bits 
LDO SIM CAL |[4:0] LDO SIM calibration bits 
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7.14.2.17LDO_CAL_CTRL5 


Ten [os [oof] [a7 [ [| (alel [6] [oe 


reserved 


Type 


[SE A ei 


res 
same | erv LDO_CAMMOT_CAL LDO_CAMIO_CAL LDO_CAMD_CAL 


w s e TN 
ca ORES «6SESESES ORUA 


LDO_CAL_CTRL5 


Field Name Type Reset Description 
Value 


CTE 


LDO_ CAMMOT_ | [14:10] ee CAMMOT calibration bits 
LDO GAOR [9:5] EIRAN LDO CAMIO calibration bits 


LDO CAND CAL | [ 4: 0] LDO CAND calibration bits 


7.14.2.18LDO CAL CTRL6 


Ten Ja [olele] |e [| ~[s[2]a[]e] [7 [ol 
Tone e TT 


reserved 


e E 


| Name | snes | LDOA CAL SEL LDOD CAL SEL ii eee LDO_CLSG_CAL 


| twee Mmm os Jo 
Ca Po ol elelojlolsIs cocan 


LDO_CAL_CTRL6 
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Field Name Type Reset Description 
Value 


reserve fena [RO [oo [Reeves TT 
pena pe [RO foro Jese TT 


LDOA_CAL_SEL = 11] | RW VBATA LDO calibration control bits 
000:SD/CAMA/RF2/RF1/RFO /CAMOT 
cal disable 
001: LDO SD cal enable 
010: LDO CAMA cal enable 
011: LDO RF2 cal enable 
100: LDO RF1 cal enable 
101: LDO RFO cal enable 
110: LDO CAMMOT cal enable 


LDOD_CAL_SEL | [10: 8] VBATD LDO calibration control bits 
000:SIM0/SIM1/SMI2/EMMCCORE 
/VDD2V8/VDD2V5/USB cal disable 
001: no LDO output 
010: LDO SIMO/SIM1 cal enable 
011: LDO SIM2 cal enable 
100: LDO EMMCCORE cal enable 
101: LDO VDD2V8 cal enable 
110: LDO VDD2V5 cal enable 
111: LDO USB cal enable 


LDODCDC_CAL_ : RW DCDC LDO calibration control bits 
SEL 000:CAMIO/CLSG/CAMD/EMMCIO/AVDD1V8/V 
DD1V8 cal disable 


001: LDO CAMIO cal enable 
010: LDO CLSG cal enable 
011: LDO CAMD cal enable 
100: LDO EMMCIO cal enable 
101: LDO AVDD1V8 cal enable 
110: LDO VDD1V8 cal enable 


LDO CLSG CAL | [4:0] LDO CLSG calibration bits 


7.14.2.19 AUXAD CTL 


0x00000048 AUXAD_CTL (0x00000000) AUXAD_CTL 


Cen [= [=] [=] ee als (ele else 
Ce 


SS SSS eee 
Peset EEN oo 
a e ee pe eneee ee 
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AUXAD CTL 


Field Name Type Reset Description 
Value 


emna fena [RO Joe [Reeves TT 
TË 


AUXAD CURRE Cai Ms Ca Aux ADC current sense enable signal, active high 
NTSE 


ATË CURRE JISI RW Aux ADC current source select signal: 
SEL 0: from white LED 
1: from band-gap 


AUXAD CURRE | [ 4: 0] Aux ADC current control bits, 1.25uA/step, max 
NT_IBS current is 32*1.25=40uA 


7.14.2.20 DCDC_CTRLO 


0x0000004C DCDC_CTRLO (0x00000000) DCDC_CTRLO 


Cee Ja [ols [el ele] elelee [7 [a 
në ag TT TT TI 


a a as 
Peset MEN t o 
et FN EE 


DCDC_CORE_PDRSLOW O DCDC_ARM_PDRSLOW 


Joe a 


DCDC_CTRLO 
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Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 


DCDC_CORE_LP | [15] RW 0x0 DCDC CORE low power mode 
_EN 0: disable 
1: enable 


DCDC CORE C | [14] RVV 0x0 DCDC CORE Current limit control 
L CTRL 

DCDC_CORE_P | [13:10] | RW 0x0 for pre-driver strength control 
DRSLOW 


DCDC_CORE P JI91I RW 0x0 DCDC CORE PFM mode disable 
FM 0: PFM mode enable 
DCDC_CORE_D | [8] RW 0x0 DCDC CORE DCM/CCM control 
CM 0: DCM Mode 

1: CCM mode 


DCDC ARM LP |[7] RW 0x0 DCDC ARM low power mode 
EN 0: disable 
1: enable 


DCDC_ARM_CL_ | [6] RW 0x0 DCDC ARM Current limit control 
CTRL 

DCDC ARM PD | [5:2] RVV 0x0 for pre-driver strength control 
RSLOW 


DCDC_ARM PF | [1] RW 0x0 DCDC ARM PFM mode disable 
M 0: PFM mode enable 
DCDC_ARM_DC |[0] RW 0x0 DCDC ARM DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 


7.14.2.21 DCDC_CTRL1 


fe EE ee 
Pme[ TT TT TT 


reserved 


aS E 
| Feeset DH om | AC (AN to (om Jo 
ES ES EE ESE ea 


DC DC DC DC DC DC DC DC 
E r DCDC_MEM_PDRSLOW pë pë DCDC_GEN_PDRSLOW pë 
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EM EM x EN a 
4 si PF PF 
du E 


(oo e 


DCDC_CTRL1 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 


DCDC MEM LP | [15] RW 0x0 DCDC MEM low power mode 
EN 0: disable 
1: enable 


DCDC_MEM_CL | [14] RW 0x0 DCDC MEM Current limit control 
_CTRL 

DCDC_MEM PD | [13:10] | RW 0x0 for pre-driver strength control 
RSLOW 


DCDC_MEM_PF | [9] RW 0x0 DCDC MEM PFM mode disable 
M 0: PFM mode enable 
DCDC_MEM_DC | [8] RW 0x0 DCDC MEM DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 


DCDC_GEN_LP_ | [ 7] RW. 0x0 DCDC GEN low power mode 
EN 0: disable 
1: enable 


DCDC_GEN_CL_ | [6] RW 0x0 DCDC GEN Current limit control 
CTRL 

DCDC_GEN_PD J15:a1 RW 0x0 for pre-driver strength control 
RSLOW 


DCDC GEN PF [ 1] RW 0x0 DCDC GEN PFM mode disable 
M 0: PFM mode enable 
DCDC_GEN_DC |[0] RW 0x0 DCDC GEN DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 
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7.14.2.22DCDC CTRL2 
0x00000054 DCDC_CTRL2 (0x00000000) DCDC_CTRL2 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] 18 lir | 16 
Name SS == aS 


reserved 


ee eee 

e e e e J 

[Se (cy 2 a eas a 
DC 


DCDC_OTP_S 


DCDC_CTRL2 


Field Name Type Reset Description 
Value 


emna a [RO [ow [Reeves ——OC=“‘CCSC#C#*#*é‘C‘C@d 


DCDC_BG_LP_E | [15] RW 0x0 DCDC Band-gap low power mode 
N 0: disable 
1:enable, only when all 7 DCDCs are in low power 
mode 
DCDC_OTP_CHI | [14] RW 0x0 DCDC over temperature flag clear, high effective 
P_PD_FLAG_CL 
R 
DCDC_OTP_CHI | [13] 0x0 DCDC over temperature flag, read only 
P_PD_FLAG 


DCDC_OTP_AUT | [12] RW 0x0 DCDC over temperature auto power down chip 
O PD EN enable 
DCDC. OTP. VBE [11] DCDC VBE voltage select 


DCDC_OTP_S [10:8] | RW DCDC over temperature protection control bits: 

000 117 

001 104 

010 91 

011 78 

100 65 

101 52 

110 
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DCDC VVRF LP | [ 7] RW 0x0 DCDC WRF low power mode 
EN 0: disable 
1: enable 


DCDC_WRF_CL_ DCDC WRF Current limit control bits 
CTRL 


DCDC VVRF PD | [5:2] RW 0x0 for pre-driver strength control 
RSLOW 


DCDC_WRF_PF | [1] RW 0x0 DCDC WRF PFM mode disable 
M 0: PFM mode enable 
DCDC_WRF_DC |[0] RW 0x0 DCDC WRF DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 


7.14.2.23DCDC_CTRL3 


e Tela les als (alele 
Cens Qa i as Të 8 TT 


reserved 


PSS eee 
e e 
eee 


: Në 


| Type | 


DCDC_CTRL3 


Field Name Type Reset Description 
Value 


ema [ive] [RO foo [Reeves OOOO 


eseve —— Je i fro Jose frena OT 


DEDE WPA LP_ = RW DCDC WPA low power mode 
0: disable 
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e ee ee ee 
DCDC_WPA CL | [7] RW 0x0 DCDC WPA Current limit control bits 

CTRL 

DCDC_WPA ZX DCDC WPA low side Nmos close 

OP 


DCDC_WPA_PD | [5:2] RW 0x0 for pre-driver strength control 
RSLOW 


DCDC VVPA PF | [1] RW 0x0 DCDC WPA PFM mode disable 
M 0: PFM mode enable 
1: PFM mode disable 


DCDC_WPA_AP DCDC WPA APT function control 
TEN 


7.14.2.24DCDC_CTRL4 


0x0000005C DCDC CTRL5 (0x00000C0C) DCDC_CTRL4 


Bit [s1] 30 | 20 | 26 | 27 | 26 | 25 | 24 | 25 | 22 | Ag qinte | 18 | 17 | 16 | 


reserved 


ae eee 
Peset | a Me RCI a e 
e es eee 


DCDC_CORE_OSCSYC_DIV DCDC_ARM_OSCSYC_DIV 


DCDC_CTRL4 


Field Name Type Reset Description 
Value 


ema ffs [RO [oro pe TT 


DCDC_CORE_O z RW E cena: | | CORE external clock soft enable 
SCSYCEN_SW 

DCDC_CORE_O | [14] RW I CORE external clock hardware auto 
SCSYCEN_HW_ enable 
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DCDC_CORE_O | [13] RW 0x0 DCDC CORE external clock gate enable 
SCSYC_DIV_EN 

DCDC CORE O | [12: 8] RW OxC DCDC CORE external clock divided control from 
SCSYC_D 26M clock 

DCDC_ARM_OS | [7] RW A ARM external clock soft enable 
CSYCEN_SW 


DCDC ARM OS | [6] RVV E ARM external clock hardware auto enable 
I HW_E 

DCDC ARM OS | [5] RVV DCDC ARM external clock gate enable 

CSYC DIV EN 

DCDC ARM OS |[4:0] RVV OxC DCDC ARM external clock divided control from 
CSYC_DIV 26M clock 


7.14.2.25 DCDC_CTRL5 


pejes rs [sl [= e Ie [mle] ele 
rene [ TTTTTTTT 


reserved 


Pe ae SaaS eee 
|_Feset e MC | A | a 
ae a h eee KR 


DCDC_MEM_OSCSYC_DIV DCDC_GEN_OSCSYC_DIV 


e Aiea a 


DCDC_CTRLS5 


Field Name Type Reset Description 
Value 


ea orafo [oro pe TT 


DCDC MEM OS a RW e | MEM external clock soft enable 
CSYCEN_SW 


DCDC MEM OS | [14] RW e MEM external clock hardware auto enable 
ee HW_E 


DCDC_MEM_OS (na, [RW joo | DCDC MEM external clock gate enable 
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E E 


DCDC MEM OS | [12: 8] RW —— MEM external clock divided control from 
CSYC_DIV 26M clock 

DCDC_GEN_OS | [7] RW DCDC GEN external clock soft enable 
CSYCEN_SW 


DCDC GEN OS | [6] RW 0x0 DCDC GEN external clock hardware auto enable 
CSYCEN_HW_E 

N 

DCDC GEN OS |[5] RW 0x0 DCDC GEN external clock gate enable 
CSYC_DIV_EN 

DCDC_GEN_OS | [4:0] RW OxC DCDC GEN external clock divided control from 
CSYC_DIV 26M clock 


7.14.2.26 DCDC_CTRL6 


0x00000064 DCDC_CTRL7 (0x00000C0C) DCDC_CTRL6 


pe e sje eres as ea ele ej 
me Pg TT 


ee eee 
[Reset e [a RC ci | Pa a Je J Pe 
Lae Es ENE 


DCDC_WPA_OSCSYC_DIV DCDC_WRF_OSCSYC_DIV 


DCDC_CTRL6 


Field Name Type Reset Description 
Value 


pma [ema [RO fo fena o ooo 


DCDC VVPA OS T RW e rane | WPA external clock soft enable 
CSYCEN_SW 


DCDC_WPA_OS | [14] RW P WPA external clock hardware auto enable 
e HVV E 

DCDC VVPA OS | [13] RVV DCDC VVPA external clock gate enable 

CSYC DIV EN 
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DCDC VVPA OS | [12: 8] RW OxC DCDC WPA external clock divided control from 

CSYC_DIV 26M clock 

DCDC_WRF_OS | [7] RW Poe eases | WRF external clock soft enable 
CSYCEN_SW 


DCDC_WRF_OS | [6] RW e VVRF external clock hardyvare auto enable 
pë HYV E 


DCDC VVRF OS | [5] RVV DCDC WRF external clock gate enable 

CSYC DIV EN 

DCDC VVRF OS | [4:0] RW OxC DCDC WRF external clock divided control from 
CSYC_DIV 26M clock 


7.14.2.27 DDR2_CTRL 


Cen Teje Je sja sel [mole] ape 
Prane [ee 


reserved 
e 
| Feeset_ e e e e e re 
e ee 


DD 
R2_ 

E BU | DDR2_BUF oo | 8 on BUF | DDR2_BUF 
pë -S DS STR” -CHNS 


Type o NESE 
EA OoOO O joo EARS 


DDR2_CTRL 


Field Name Type Reset Description 
Value 


emna ea o oo fen 
emea fosa ro foo faes TT 


DDR2 BUF PD | [9] RW 0x1 DDR2 Buffer power down controled by bondopt, 
HW high effective 


DDR2 BUF S D | [8:7] RW 0x3 DDR2 buffer quiescent current control bits in deep 
S sleep mode 

00:4~5uA 

01:6-7uA 

10:11-13uA 

11:20~24uA 


ope BUF_CHN | [ 6:5] DDR2 buffer channel select control bits in deep 
sleep mode 
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00: OP buffer channel 
01:100K/100K serial channel 
1X:5K/5K serial channel 


DDR2 BUF PD DDR2 Buffer power down, high effective 


DDR2_BUF_S [ 3: 2] RW 0x3 DDR2 buffer quiescent current control bits 
00:4~5uA 
01:6-7uA 
10:11-13uA 
11:20~24uA 
DDR2 BUF CHN | | 1:0] RW 0x0 DDR2 buffer channel select control bits 
S 00: OP buffer channel 
01:100K/100K serial channel 
1X:5K/5K serial channel 


7.14.2.28 SLP_WAIT_DCDCARM 


Cen Ja [ojele] [|x see leje Je) 


reserved 


See eee ae 
Peset | am a ECR i/o aa e om Jo 
[OT Ea A ah EE Ee Ee 


SLP_IN_WAIT_DCDCARM SLP_OUT_WAIT_DCDCARM 
Type 


Ee, E 


SLP_WAIT_DCDCARM 


Field Name Type Reset Description 
Value 


a fera [RO foo fee ooo ooo 


SLP_IN_WAIT_D | [15: A RW The waiting time of DCDC ARM going into sleep, 

CDCARM and the unit is one 32K clock cycle 

SLP_OUT_WAIT | [7:0] Ox8A The waiting time of DCDC ARM wake up, and the 
_DCDCARM unit is one 32K clock cycle 


7.14.2.29 LDO1828 XTL CTL 


0x00000070 LDO1828_XTL_CTL (0x00000000) LDO1828 XTL CTL 
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Bt Pat | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


re 


Se ee ee 
Peset MN ca CI sn oC | a 
ae ee Bc 


B T 


N N N N N N 
w| Rf me me [mw [me [me [me [rr [rr [|e 


LDO1828_XTL_CTL 


Field Name Type Reset Description 
Value 


ea fema [RO [oo [Reeve IT 
fesoved [usa eo [00 [Revove IT 


LDO VDD18 EX | [11] RW 0x0 LDO VDD18 can be controlled by 

T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO VDD18 EX | [10] RW 0x0 LDO VDD18 can be controlled by 

T_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 

EJ EN 8 EX | [9] RVV 0x0 LDO VDD18 can be controlled by 

T_XTL EXT_XTLO_EN(fron PAD) if this bit is set 

LDO Pu] 8 XT | [8] RW LDO VDD18 can be controlled by XTL2_EN(fron 
PAD) if this bit is set 

ta. Po] 8 XT JI RW LDO VDD18 can be controlled by XTL1_EN(fron 
PAD) if this bit is set 


Le, ou 8 XT | [6] RW LDO VDD18 can be controlled by XTLO_EN(fron 
PAD) if this bit is set 

LDO VDD28 EX [ 5] RW LDO VDD28 can be controlled by 

T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO VDD28 EX | [4] RW 0x0 LDO VDD28 can be controlled by 

T_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 

LDO VDD28 EX | [3] RW 0x0 LDO VDD28 can be controlled by 

T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 

LDO py DD28_ XT |[2] RW LDO VDD28 can be controlled by XTL2_EN(fron 

L2 E PAD) if this bit is set 

LDOR py DD28_ XT |[1] RW LDO VDD28 can be controlled by XTL1_EN(fron 
PAD) if this bit is set 

TA py DD28_ XT |[0] RW LDO VDD28 can be controlled by XTLO_EN(fron 
PAD) if this bit is set 
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7.14.2.30 LDO_SLP_CTRLO 


Ten Ta [oo] [m= [= [=] 5 pa (eee lm] | Je) 
Pome ag TT TT 
Te 
[Seu [ 
rest Jo Je Qe De e ele pe Pe Fe leqe Je feel 
pe poste e fe fp e ete e e e e e 


LDO_SLP_CTRLO 


Field Name Type Set/ Reset Description 
Clear a 


SLP 10 EN a ll re IO PAD sleep enable in deep sleep 
mode 


SLP_DCDC_OTP = RW ae OTP power down enable in 
.PD EN deep sleep mode 


SLP DCDCGEN | [12] RW S/C 0x0 DCDC GEN power down enable in 
PD_EN deep sleep mode 
SLP_DCDCWPA | [11] RW S/C 0x1 DCDC WPA power down enable in 
_PD_EN deep sleep mode 
SLP_DCDCWRF | [10] RW S/C 0x1 DCDC WRF power down enable in 
_PD_EN deep sleep mode 
SLP_DCDCARM_ | [ 9] RW S/C 0x1 DCDC ARM power down enable in 
PD_EN deep sleep mode 


ema fa des | de [Reseved ooo 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 418 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LGNSPREADTRUM SC2713 Device Specification 


SLP_LDOEMMC |[7] RVV SIC Ox1 LDO EMMCCORE power down enable 
CORE_PD_EN in deep sleep mode 

SLP_LDOEMMCI | [ 6] RW SIC Ox1 LDO EMMCIO power down enable in 
O_PD_EN deep sleep mode 

SLP_LDORF2_P | [5] RW S/C 0x1 LDO RF2 power down enable in deep 
D_EN sleep mode 

SLP_LDORF1_P | [4] RW SIC Ox1 LDO RF1 power down enable in deep 
D_EN sleep mode 


SLP_LDORFO_P | [3] RW S/C 0x1 LDO RFO power down enable in deep 
D EN sleep mode 

SLP LDOVDD25 IIal RW S/C 0x1 LDO VDD25 power down enable in 
_PD_EN deep sleep mode 

SLP_LDOVDD28 |[1] RW S/C 0x0 LDO VDD28 power down enable in 
_PD_EN deep sleep mode 

SLP_LDOVDD18 | [0] RW SIC 0x0 LDO VDD18 power down enable in 
_PD_EN deep sleep mode 


7.14.2.31 LDO_SLP_CTRL1 


pejes rs Is es Je e ele lejes 
renë Tag TT TT 


reserved 


E 
Reset Jo Jo fo lo Jo Lo fole loflofleleloloflele 
DR ee RN jë l7jelelejejeli) 


- T 


prese | Te Të 


LDO_SLP_CTRL1 


Field Name Type Set/ Reset Description 
Clear Value 


emna ao | [oo Jresenea TJ 
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(eta TRO [ [oO [Reseved SSCS 
SLP LDO PD E | [12] RVV SIC 0x0 ALL LDO and DCDC power down 
N enable in deep sleep mode 
SLP_LDOLPREF | [11] RW S/C 0x1 LDO low power mode reference power 
_PD_EN power down enable in deep sleep 

mode 

SLP LDOCLSG | [10] RW S/C 0x1 LDO CLSG power down enable in deep 
PD_EN sleep mode 
SLP LDOUSB P | [9] RW S/C 0x1 LDO USB power down enable in deep 
D_EN sleep mode 
SLP LDOCAMM | [8] RW S/C 0x1 LDO CAMMOT power down enable in 
OT_PD_EN deep sleep mode 
SLP_LDOCAMIO | [ 7] RW SIC Ox1 LDO CAMIO power down enable in 
.PD EN deep sleep mode 


SLP LDOCAND | [6] RVV SIC 0x1 LDO CAMD power down enable in 
PD_EN deep sleep mode 

SLP LDOCAMA | [5] RW S/C 0x1 LDO CAMA power down enable in 
PD_EN deep sleep mode 

SLP LDOSIM2 P | [4] RW S/C 0x1 LDO SIM2 power down enable in deep 
D_EN sleep mode 

SLP_LDOSIM1_P | [3] RW SIC Ox1 LDO SIMT power down enable in deep 
D_EN sleep mode 

SLP_LDOSIMO_P | [ 2] RW S/C 0x1 LDO SIMO power down enable in deep 
D_EN sleep mode 

SLP LDOSD PD | [1] RW SIC 0x1 LDO SD power down enable in deep 
_EN sleep mode 

SLP_LDOAVDD1 | [ 0] RW SIG Ox1 LDO AVDD18 power down enable in 

8 PD EN deep sleep mode 


7.14.2.32LDO SLP CTRL2 


0x0000007C LDO_SLP_CTRL2 (0x00000000) LDO_SLP_CTRL2 
0x0000027C LDO_SLP_CTRL2 SET LDO_SLP_CTRL2 SET 


0x0000047C LDO_SLP_CTRL2 CLR LDO_SLP_CTRL2 CLR 


BEE Se ee ee ees ee ea) 
| Name rrr 


reserved 


Pe | 


reserved 
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| | | | Bae tT tet ft f i 
Mm AA 
Peover | se fms se so [se [aad se fe ee es je [se se] 


= lt 
ree |w] e f 


LDO_SLP_CTRL2 


Field Name Type Set/ Reset Description 
Clear Value 


FE TS BG_ a RW a bandgap low power mode 
enable in deep sleep mode 

vera p= ——— 
SLP DCDCCOR E 1) RW S/C 0x0 DCDC CORE low power mode enable 
E LP EN in deep sleep mode 
SLP_DCDCMEM | [10] RW SIC 0x0 DCDC MEM low power mode enable in 
_LP_EN deep sleep mode 
SLP_DCDCARM_ | [ 9] RW SIC 0x0 DCDC ARM low power mode enable in 
LP_EN deep sleep mode 
SLP_DCDCGEN_ | [8] RW SIC 0x0 DCDC GEN low power mode enable in 
LP_EN deep sleep mode 


sewa jn [o | [oo |Resowed CS 
SLP_DCDCWPA | [6] RW SIC 0x0 DCDC WPA low power mode enable in 
_LP_EN deep sleep mode 

SLP_DCDCWRF |[5] RW S/C 0x0 DCDC WRF low power mode enable in 
_LP_EN deep sleep mode 

SLP_LDOEMMC | [4] RW SIC 0x0 LDO EMMCCORE low power mode 
CORE LP EN enable in deep sleep mode 

SLP LDOEMMCI II3I RVV SIC 0x0 LDO EMMCIO low power mode enable 
O LP EN in deep sleep mode 

SLP LDORF2 L | [2] RW S/C 0x0 LDO RF2 low power mode enable in 
P_EN deep sleep mode 

SLP_LDORF1_L | [1] RW SIC 0x0 LDO RF1low power mode enable in 
P_EN deep sleep mode 

SLP LDORFO L | [0] RVV SIC 0x0 LDO RFO low power mode enable in 
P_EN deep sleep mode 


7.14.2.33 LDO_SLP_CTRL3 


0x00000080 LDO SLP CTRL3 (0x00000000) LDO SLP CTRL3 
0x00000280 LDO_SLP_CTRL3 SET LDO_SLP_CTRL3 SET 


0x00000480 LDO_SLP_CTRL3 CLR LDO_SLP_CTRL3 CLR 


[pee] [es ee ee eee 


reserved 
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Crv 


ae ae 
Peset | o Jofelololofelololoflelolololelo 
Lepre jtë lis e a eee 


LDO_SLP_CTRL3 


Field Name Type Set/ Reset Description 
Clear Value 


a fa [RO | oo [sone ooo 


SLP_BG_LP_EN = RW Bandgap low power mode enable in 
an a sleep mode 


SLP_LDOVDD25 = RW —— SN VDD25 low power mode enable in 
_LP_EN deep sleep mode 

SLP_LDOVDD28 | [12] RW SIC 0x0 LDO VDD28 low power mode enable in 
_LP_EN deep sleep mode 

SLP_LDOVDD18 | [11] RW SIC 0x0 LDO VDD18 low power mode enable in 
_LP_EN deep sleep mode 

SLP_LDOCLSG_ | [10] RW S/C 0x0 LDO CLSG low power mode enable in 
LP_EN deep sleep mode 

SLP_LDOUSB-L | [ 9] RW S/C 0x0 LDO USB low power mode enable in 
P_EN deep sleep mode 

SLP_LDOCAMM ILI RW S/C 0x0 LDO CAMMOT low power mode 
OT_LP_EN enable in deep sleep mode 

SLP LDOCAMIO | [ 7] RW S/C 0x0 LDO CAMIO low power mode enable in 
_LP_EN deep sleep mode 

SLP_LDOCAMD_ | [6] RW SIC 0x0 LDO CAMD low power mode enable in 
LP_EN deep sleep mode 

SLP_LDOCAMA_ | [5] RW SIC 0x0 LDO CAMA low power mode enable in 
LP_EN deep sleep mode 

SLP_LDOSIM2_L | [4] RW SIC 0x0 LDO SIM2 low power mode enable in 
P_EN deep sleep mode 

SLP_LDOSIM1_L | [3] RW SIC 0x0 LDO SIM1 low power mode enable in 
P_EN deep sleep mode 


SLP_LDOSIMO_L LDO SIMO low power mode enable in 
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PEN J EN pt deep sleep mode 


Sp DOS LDOSD_LP — LDO SD low power mode enable in 
deep sleep mode 


SLP LDOAVDDI [ 0] RW LDO AVDD18 low power mode enable 
8 LP_EN in deep sleep mode 


7.14.2.34 AUD_SLP_CTRL4 


Det Te jes [es Isla sz alel 
| Name | reserved 

Pie [ 
ve SS 
Reset Jo JofolJofleloflelolelofelefelolojol 
E 


- reserved reserved 
r 


AUD SLP CTRLA 


Field Name Type Seti Reset Description 
Clear FT 


SLP AUD PAS = RW a PA_SW power down enable in 
W_PD_EN deep sleep mode 


SLP AUD PAL | [14] RVV AUD PA LDO power down enable in 
DO PD EN deep sleep mode 

SLP AUD PA P |[13] RW SIC Ox1 AUD PA power down enable in deep 
D EN sleep mode 


feseved Tresa [RO | [Resend IT 
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PD_PD_EN —— —___ ———— deep sleep mode 


SLP UD ar [ 8] AUD_OVP_LDO power down enable in 
LDO P deep sleep mode 

SLP AUD VB P [ 7] RW AUD_VB power down enable in deep 
D_EN sleep mode 

SLP AUD VBO | [6] RW S/C 0x1 AUD_VBO power down enable in deep 
PD_EN sleep mode 

SLP AUD HEAD | [5] RVV SIC 0x1 AUD_HEADMICBIAS power down 
MICBIAS_PD_EN enable in deep sleep mode 


wa |o | [Ow [Reseed 
SLP_AUD_MICBI | [2] RW S/C 0x1 AUD_MICBIAS_HV power down 
AS_HV_PD_EN enable in deep sleep mode 
SLP_AUD_HEAD | [ 1] RW SIC Ox1 AUD_HEADMIC power down enable in 
MIC_PD_EN deep sleep mode 
SLP AUD PMUR | [ 0] RW SIC Ox1 AUD PMURT power down enable in 
1 PD EN deep sleep mode 


7.14.2.35 DCDC SLP CTRL 


0x00000088 DCDC_SLP_CTRL (0x00000030) DCDC_SLP_CTRL 


WS ee ee Pe ee 
EEA 


reserved 


reserved 


pres e 
Free £m 


DCDC_SLP_CTRL 


Field Name Type Reset Description 
Value 


a E 


SLP_DCDCCOR | [11: A] RW DCDC CORE U drop counter end numberin 
nu deep sleep mode 


DCDC CORE C JlI2:01 RW ea CORE converter control bits in deep sleep 
TL_DS mode 
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7.14.2.36 XTL, VVAIT CTRL 


e [a [20 [oo] as as] eaer 


reserved 


Type 


ee ee 
e em GO| sm e e 
[Se (sy (a ee eas es ee 


kë 
reserved XTL_WAIT 


SS 90 


XTL_WAIT_CTRL 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Races TT 
emea fosa [RO foo [Resened TT 


SLP XTLBUF P | [9] RW 0x1 26MHz crystal oscillator power down enable in 
D_EN deep sleep mode 

XTL_EN 26MHz crystal oscillator output enable 
XTL_WAIT [ 7: 0] 26MHz crystal oscillator wait cycles 


7.14.2.37 FLASH_CTRL 


Cen [fo] [= [7 [5] 5 [~[s[2[ am] eo] [7 [a 
ene | TT TT 


reserved 


sit Pas) sefte (na) njsofolej(rje(sjajsjajtjo 


FLASH V 
ar alien FLASH_V_SW 
Në i 
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FLASH CTRL 


Field Name Type Reset Description 
Value 


ite) (Ro [oo [Reeva CS 
FLASH_PON [15] Flash power on 1:poweron 0: power down 
mæn [RO [oo [reseve oS 


FLASH V HW E FLASH. V hardware control enable 
N 


FLASH V HVV S )I5:41 RW 0x0 FLASH_V hardware control step 
TEP 00: 1 cycle of clock 32k 

01: 2 cycle of clock 32k 

10: 3 cycle of clock 32k 

11: 4 cycle of clock 32k 


FLASH_V_SW [3:0] FLASH_V soft control 


7.14.2.38 WHTLED_CTRLO 
0x00000094 WHTLED_CTRLO (0x00008081) VVHTLED CTRLO 


pes Is ase ele I) 
rne ag TËT TT 


E 
e e CGI e e e e 
EEEE ee ee ee 


WHTLED_DC WHTLED_V 


WHTLED_CTRLO 


Field Name Type Reset Description 
Value 


peservea fea [RO oo Jresenea TT 


WHTLED_PD_ST [15] PA ae White LED power down status 
WHTLED_DC [14:9] | RW White LED VFB voltage calibration, default 
000000 means no calibration. Calibration range 
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from -120mV to 116.25mV, step is 3.75mV; 
000001 +3.75mV 

011111 +116.25mV 

100000 -120mV 

111111 -3.75mV 


WHTLED_BOOS White LED boost controller enable 
T_EN 
A ) SERIE I White LED series application enable 


WHTLED_V [ 6: 1] RW White LED current control bit. 64 steps. 
Min current: 5mA (“000000”) 
One step is 0.625mA 
VVHTLED PD White LED driver power down 
“1” power down 
“0” enable 
PWM signal when WHTLED_V<5:0> = 6’b0 
Min current: 0.156mA 
One step is 0.156mA 


7.14.2.39 WHTLED_CTRL1 


Bt Per | 30 | 29 | 28 | 27 | 26 |2 24 | 28 | 22 | 21 | 20 | 19 | 19 | 17 | 16 | 
| Name | reserved 


ae ee es 

|_Feset ERZE A  f 

EE) EEE 
LC 


WHTLED_ 


WHTLED_ISET WHTLED_FRE_AD 
CLMIT_OP 


Pre ij me Je Je 
[Reset | o | o | o MM ° MMs | o Mo [oo fof eda 


WHTLED_CTRL1 


Field Name Type Reset Description 
Value 
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reserve fena [RO [oO [reeves TT 


LCM CABC PVV | [15] RVV 0x0 PWM signal from the PIN of LCM_CABC inverting 
M_SEL select 
1 : select the inverting signal of LCM CABC 
input 0 : selevt the signal of LOM _CABC input 


RTC_PWMO_EN | [14] The RTC clock enable of PWM module 
PVVMO EN na The PWM module enable 
semea Ja fro foo frese ooo 


VVHTLED ISET = 5] RW 0x52 White LED current set bit: 
Set bit Vref 
0000000 OmV 
Step=3mV 
1000000 192mV 
Step=6mV 
1100000 384mV 
Step=12mV 
1111111 756mV 
Wled current l=Vref/Rex, Rex is an external 
resitor, Typical is 15 ohms. 


ENTER FRE A | [ 4: 2] White LED Boost frequecy adjust bit: 
000: 1.2M 
001: 0.8M 
010: 1.5M 
110: 2M 


WHTLED_CLMIT : White LED Boost current limit control bit: 
OP 00 1A 

01 0.5A 

10 1.5A 

11 No limit 


7.14.2.40 WHTLED_CTRL2 


less ase leje I) 
re [ TT 


reserved 


SS Se ae eae eee 
[Reset e | e 
ee ee eee a RAE EETA 


WHTLED_ 
STB_OP 


WHTLED_REF_DC 
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wea i Ee E 


WHTLED_CTRL2 


Field Name Type Reset Description 
Value 


VVHTLED DIMMI = RW White LED DIMMING eI TICE source select 
NG_SEL 1: From the internal PWM module output 

0: From the input of PIN LCM _CABC 
WHTLED_PD_SE | [14] RW 0x0 White LED PD signal soutce select 
L 1: From the PWM module output 

0: From the soft control register WHTLED_PD 
VVHTLED DIS O | [13] White LED output overshot disable 
VST 
WHTLED_DIM_S | [12] White LED PWM brighiness selection 
EL 


VVHTLED DE BI | [11] White LED low power mode 

AS 

WHTLED_BUFF_ | [10] White LED internal buffer short control bit 
SHT 

WHTLED_STB_O | [9:8] White LED stability option 

P 

VVHTLED CAP | [7] RW 0x0 White LED capaticor connect option 
OPTION 

WHTLED_OVP_ White LED over voltage protection disable 
DIS 


WHTLED_REF_D |] [ 5: 0] RW 0x0 White LED VFB voltage calibration, default 
C 000000 means no calibration. Calibration range 
from VFB/1.31 to VFB/0.67 


7.14.2.41 ANA_DRV_CTRL 


ANA_DRV_CTRL (0x00004007) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
rame Pee Cs 


reserved 


Pecak a a E 


RG 
BL 
PD 


RG 
B_ 
KPLED_V PD 
_S 
WwW 
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Twe [a o| eee | 
ca ë popoogcococogcococndirni me 


ANA_DRV_CTRL 


Field Name Type Reset Description 
Value 


CO 


SLP RGB_PD_E = RW RGB driver power down enable in en sleep 
mode 

RGB PD HVV E jer jes RGB driver hardware power down enable 

N 


RGB_V [12:8] | RW 0x0 RGB driver current control bit. 32 steps. 
Min current: 1.69mA (“00000”) 
One step is 0.84mA 


KPLED_V [ 7:4] RW 0x0 KPLED driver current control bit. 16 steps 
Min current: 5mA (“0000”) 
Max current: 80mA(“1111”) 


reserved a RO foo Jreseves IT 
PAPLED-PO_STS [1 [RO |041 | KPLED arver power down siaus TJ 


7.14.2.42 VIBR_CTRLO 


Tee Ts es sel ele JË) 
e ag TT TT 


reserved 


aia ae 
(ese. [I RC | | a 
ee tee ee En na Pa pn na 


vë 
VIBR STABLE V HVV VIBR_INIT_V_HW VIBR_V_SW erv sw erv 
ed ed 


RE roo 
neo SË 


VIBR CTRLO 
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Field Name Type Reset Description 
Value 


pus STABLE V | [15: A RW ee stable current control bit for current 
control circuit of hardware 

ae INIT_V_H [11: 8] RW Vibrator initial current control bit for current control 
circuit of hardware 


VIBR_V_SW [ 7:4] RW Current Control bit. 8 steps 
Min current: 20mA (“0000”) 
Max current: 170mA(“1111”) 


feseved a fo foo [Reseed o oo 


VIBR_SW_EN [1] RW 0x0 Vibrator current software control enable: 
1: Current controlled by register VIBR_V_SW 
0: Current controlled by hardware automatically 


ema [for [RO Joe fees o 


7.14.2.43 VIBR_CTRL1 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | 18 | 17 |16 
| Name | reserved 


ie 
res ee 
Cer feale jeee leie eee 
Peme n 


VIBR_CTRL1 


Field Name Type Reset Description 
Value 


emna fena o oo fen TT 


VIBR V CONVE | [15: 0] RW 0x0 Convert threshold for current control circuit of 
RT_CNT_HW hardware: 
After Vibrator power on, the current control bit will 
load the stable register when a 16-bit counter’s 
value >= the threshold set by this register 
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7.14.2.44 VIBR_CTRL2 


Cen Te je Je [| [ [lela [mole laps 
Ce 


reserved 


od Ne Ce PIT 
Pee Jejeje elelee ie ieee eie 


reserved 


VIBR_CTRL2 


Field Name Type Reset Description 
Value 


emna fena o oo eno TT 


VIBR_PWR_ON_ | [15] 0x0 Vibrator power on status 

STS 

VIBR_HW_FLOW | [14] CRA 7 Vibrator current control circuit error status 
_ERR1 


Feseved |S] [RO [oo [Reeves SSCS 


VIBR_HW_FLOW | [ 0] RW 0x0 Vibrator current control circuit error clear 
_ERR1_CLR 


7.14.2.45 VIBR_WR_PROT_VALUE 


Ten [= [oo] [8 [= [os] [= [ml [alm] | [|| 
Tone ed 


reserved 


EES Eee See eas 


VIB 
R 


WR VIBR_WR_PROT_VALUE 
P 
RO 
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a ae 
KE 


VIBR VVR. PROT VALUE 


Field Name Type Reset Description 
Value 


reserved oa Jo foo [Reeves IT 


VIBR VVR PROT | [15] 0x0 vibr write protect bit status. 
When vibr_wr_prot_value==16'h1a2b, 
the bit is "1",else "0" 


VIBR_WR_PROT | [14:0] | WO 0x0 vibr write protect value. 
_VALUE 


7.14.2.46 AUDIO_CTRL 


C Ja [ojele] [es] aleea eee 


reserved 


SSeS eae eee 
Peset AKE ea GIN A 
AEE E 


4 NE I 


| Type | 


AUDIO_CTRL 


Field Name Type Reset Description 
Value 


eena Tere [RO oo Jresenea TT 


msm [RO foo [Reseved ooo y 
AUD_SLP_APP_ | [10] audio sleep reset eanble . 
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RST EN 0: chip deep slp can not effect the audio 
1: chip deep slp can reset cik aud hbd and 
cik aud hid domain 

CLK AUD_HBD_ clk_aud_hbd divider 


oK AUD- LOOP Whether Adie audio controller use inverse of 
clk_aud_loop 


0: No 


CLK_AUDIF_TX_ Whether Adie use inverse of cik audif to sample 
INV EN Ddie tx data 


CLK_AUDIF_RX_ Whether Adie use inverse of clk_aud6m5 to send 
INV EN rx data to Ddie 


CLK_AUD_6P5M Whether Adie audio coniroller use inverse of 
_TX_INV_EN clk_aud6m5 in tx path 


CLK AUD 6P5M Whether Adie audio controller use inverse of 
_RX_INV_EN cik audëms5 in rx path 


7.14.2.47 CHGR_CTRLO 


peje e ed Je e 
[seme | On re TO DOT DOT 


reserved 


C 
| Feeset EAN E 
en | 15 | 14 ie | fo] ojejzjefjs|ajsjefifo 


CH CH 
GR GR 
CHGR_EN CHG_PUM 
reserved CHGR_CV_V DV Pv ) 


Ga rw | aw 
al OO DOON ee e 


CHGR_CTRLO 


pelë amë | en | Tyre [Reset] Pesoripuen TJ 
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a a E Á 
ema ea Jo foo [Reeves IT 
[onan PO SIS Jus [RO [0x0 | charger power down satus | 
emea aa jo foo [Resoved TT 


CHGR_CV_V [11: a sad battery sense DAC (CC-CV trans-point 
control) 


CHGR_END_V [ 5: 4] RW Charger battery charging end voltage 
00: Vend=4.2V 
01: Vend=4.3V 
10: Vend=4.4V 
11: Vend=4.5V 


CHG_PUMP_V [ 3:2] RW 0x0 Charger pump output voltage program bits 
00: 5.0V 
01: 5.2V 
10: 5.3V 
11: 4.8V 


CHGR_PD_RTC Charger power down clear in RTC CORE 
CLR 

CHGR_PD_RTC Charger power down set in RTC CORE 
SET 


7.14.2.48 CHGR_CTRL1 


Bt Per | 30 | 29 | 28 | 27 (201 2912 | 28 | 22 | 21 | 20 | 19 | 19 | 17 | 16 | 
| Name | reserved 


eae ee ees 
(ese. [RN | fac oP a | | 
en 2 EEE 


A 
CHGR_CC_l VBAT_OVP_V VCHG_OVP_V 


| Type | 


CHGR_CTRL1 


Field Name Type Reset Description 
Value 


ema fea o oo e 
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DP_DM_SW_EN | [15] RW 0x0 The DP DM path switch enable 
“1” switch on, charger detect disable 
“0” switch off, charger detect enable 


CHGR CC I [14:10] | RW 0x0 Charger CC mode charging current 
00000:300mA 
00001 : 350 
00010: 400mA 
00011 : 450 
00100: 500mA 
00101 :550 
00110: 600mA 
00111: 650 
01000: 700mA 
01001: 750 
01010: 800mA 
01011: 850 
01100: 900mA 
01101: 950 
01110: 1000mA 
01111: 1050 
10000: 1100mA 
10001: 1150 
10010: 1200mA 
10011: 1250 
10100: 1300mA 
10101: 1350 
10110: 1400mA 
10111: 1500 
11000: 1600mA 
11001: 1700 
11010: 1800mA 
11011: 1900 
11100: 2000mA 
11101: 2100 
11110: 2200mA 
11111: 2300 


VBAT OVP V [ 9: 6] Charger control bits of over voltage protection for 
VBAT. When VBAT is above some level set by 
these 4 bits, charger power down and VBAT_OVI 
becomes high. 

0000: 4.25V (protection voltage) 
0001: 4.275V 

0010: 4.3V 

0011: 4.325V 

0100: 4.35V 

0101: 4.375V 

0110: 4.4V 

0111: 4.425V 

1000: 4.45V 

1001: 4.475V 
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1010: 4.5V 
1011: 4.525V 
1100: 4.55V 
1101: 4.575V 
1110: 4.6V 
1111: 4.625V 


VCHG_OVP_V [ 5: 0] Charger control bits of over voltage protection 
for VCHG. When VCHG is above some level set 
by these 6 bits, charger power down and 
CHGR_OVI becomes high. 

000000: 5.6V (protection voltage) 
000001: 5.7V 
000010: 5.8V 
000011: 5.9V 
000100: 6.0V 
000101: 6.1V 
000110: 6.2V 
000111: 6.3V 
001000: 6.4V 
001001: 6.5V 
001010: 6.6V 
001011: 6.7V 
001100: 6.8V 
001101: 6.9V 
001110: 7.0V 
001111: 7.1V 
010000: 7.2V 
010001: 7.3V 
010010: 7.4 
010011: 7.5 
010100: 7.6 
010101: 7.7 
010110: 7.8 
010111: 7.9 
011000: 8.0 
011001: 8.1 
011010: 8.2 
011011: 8.3 
011100: 8.4 
011101: 8.5 
011110: 8.6 
011111: 8.7 
100000: 8.8 
100001: 8.9 
100010: 9.0V 

100011: 9.1V 
100100: 9.2V 
100101: 9.3V 
100110: 9.4V 
100111: 9.5V 
101000: 9.6V 
101001: 9.7V 
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7.14.2.49 CHGR_CTRL2 


0x000000C0 CHGR_CTRL2 (0x00002100) CHGR_CTRL2 
0x000002C0 CHGR_CTRL2 SET CHGR_CTRL2 SET 


0x000004C0 CHGR_CTRL2 CLR CHGR_CTRL2 CLR 


Ten Ja [ojele] ss sel ele je) 
re na TT 


ser O O 
Peset | o | ofofojeoefofofjeoefoefofeoefojofjefo|o 
E ie at do E 


e 
PU 
reserved CHG PUMP CAL MP reserved 
_P 
D 


| Tyee [|v E, |e 
secre oc (0 DE 
KAEO ESESESKS OEEEEEOCLOL 


CHGR_CTRL2 


Field Name Type Set/ Reset Description 
Clear Value 
Bre [RO | foo [Reseed 
ma [RO | foo [Reseved ooo 


GHG PUT I [13: 9] Charger pump trimming bits 


CHG_PUMP_PD | [8] RW SIC 0x1 Charger pump power down, high 
effective 


ema fra o | ‘|_| Reseved o o ooo 


CHGR_CC_EN [1] RW S/C 0x0 Charger CC mode enable, high 
effective 

RECHG [0] RW S/C 0x0 Charging software start up flag, high 
effective 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 438 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM $C2713 Device Specification 


7.14.2.50 CHGR_STATUS 


0x000000C4 CHGR_STATUS (0x00000000) CHGR_STATUS 


[| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pre |17 | 16 
Name SS == aS 


reserved 


ee eee 
Peset [RIN Cm e e to e e 
a  e e  eE e 


T- 


| Type | 


CHGR_STATUS 


Field Name Type Reset Description 
Value 


emna fena o foo [en 
emea fosa ro foo [Resened TT 


CHG- DET_DON "P Charging detect done after charger insert once 


The output of the comparator of DCD detection or 
SDP/NON-DCP detection 


“1” means DCD pass when doing DCD, 

or SDP if CHG_DET=0 

“0” means DCD fail when doing DCD, 
or NON-DCP if CHG_DET=0 


The output of the comparator of DCP_DET loop 
“1” means DCP if CHG_DET is “1” 
“0” means CDP if CHG_DET is “1” 


CHG_DET The output of the comparator of CHG_DET loop 
“1” DCP or CDP 
“0” SDP or NON-DCP 


SDP_INT Charging port of SDP status 
“1” Charging port is SDP 
“0” Charging port is not SDP 


DCP_INT [ 6] Charging port of DCP status 
“1” Charging port is DCP 
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CDP_INT [ 5] Charging port of CDP status 
“1” Charging port is CDP 
“0” Charging port is not CDP 
feo CV_STAT | [4] Flag when charging current below some 
level(0.5*full current) in CV mode 
High effective 
CHGR_ON Charger voltage ready indicator, high effective 
When VCHG<4.3V: “0” 
When VCHG>4.5V: “1” 


CHGR_INT Charger present indicator, high effective 
When VCHG<3.3V: ”0” 
When VCHG-3.5V: ”1” 

VBAT OVI VBAT over voltage(programmable) flag 
When VBAT higher than some voltage set by 
VBAT_OVP_V<3:0> and lasts 2mS, 
VBAT_OVI="1” 
The hysteresis voltage is 25mV. 

VCHG_OVI [ 0] VCHG over voltage(programmable) flag 
When VCHG higher than some voltage set by 
VCHG_OVP_V<5:0> and lasts 2mS, 
CHGR_OVI="1” 
The hysteresis voltage is 600MV. 


7.14.2.51 ANA_MIXED_CTRL 


else e rs 5 see [mle] ello 
iene [fe 


reserved 


E EES 
Peset | o Jofelololofelololoflelololofelo 
Do pee e ee ae 


imi BG 
THM CAL A H 
e UVHO T 
reserved SEL 
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== SEE 
wpe [of e Low | ow [ow | 


So PP 


ANA_MIXED_CTRL 


Field Name Type Set/ Reset Description 
Clear ae 


SET 


EAEE AE 


THM_CHIP_PD_ 8] 0x0 THM chip power down flag 

FLAG 

THM_CHIP_PD_ |[7] RW S/C 0x0 THM chip power down flag clear 

FLAG_CLR 

THM_CAL_SEL [6:5] RW S/C 0x0 THM calibration to auxADC select 
signal 

THM_AUTO_PD_ THM auto power down enable 

EN 


BG_LP_EN [3] RW S/C 0x0 Band-gap low power mode enable 
“0”: low power mode disable 
“1”: low power mode enable 
UVHO_T [2:1] RW S/C 0x0 Ultra-voltage detecting time 
00 : Ims 
01 : 0.5ms 
10 : 0.25ms 
11 : 2ms 


UVHO EN OJ Ultra-voltage high protect enable (high 
effective) 


7.14.2.52 PVVR XTL ENO 


0x000000CC PWR_XTL_ENO (0x00000085) PWR_XTL_ENO 


Fanpop e e es ee ee ee ee 
Name | NT 


reserved 


| bit | 15 | së (te Jae far | ol] o | s | 7 | ols] 4 || 2] i | o | 
| Name | io | ree T co | io | io fo Pro | wo Luv fo fio | io | ow | 
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RF RF 
1_X 


PWR_XTL_ENO 


Field Name Type Reset Description 
Value 


ema ea [RO foo [Reeves o 


LDO_XTL_EN [15] RW 0x0 LDO and DCDC can be controlled by external 
device if this bit is set 


ma [RO foo (Reservea CS 
LDO_RF1_EXT_ | [11] RW 0x0 LDO RF1 can be controlled by 
XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
LDO_RF1_EXT_ | [10] RW 0x0 LDO RF1 can be controlled by 
XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
LDO_RF1_EXT_ | [9] RW 0x0 LDO RF1 can be controlled by 
XTLO_EN EXT- XTLO EN(fron PAD) if this bit is set 
LDO_RF1_XTL2_ | [8] RW 0x0 LDO RF1 can be controlled by XTL2_EN(fron 
EN PAD) if this bit is set 


LDO_RF1_XTL1_ | [7] RW 0x1 LDO RF1 can be controlled by XTL1_EN(fron 
EN PAD) if this bit is set 

LDO_RF1_XTLO_ | [6] RW 0x0 LDO RF1 can be controlled by XTLO_EN(fron 
EN PAD) if this bit is set 

LDO RFO EXT |[5] RW 0x0 LDO RFO can be controlled by 

XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
LDO_RFO_EXT_ | [4] RW 0x0 LDO RFO can be controlled by 

XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 


LDO RFO can be controlled by 


LDO_RFO_EXT_ RW 
XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO RFO can be controlled by XTL2_EN(fron 


RW Ox1 
PAD) if this bit is set 
LDO RFO can be controlled by XTL1_EN(fron 


PAD) if this bit is set 
LDO_RFO_XTLO_ | [0] RW 
EN 


LDO RFO can be controlled by XTLO_EN(fron 
7.14.2.53 PWR_XTL_EN1 


PAD) if this bit is set 
ee rs ed leje 
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e ee 
(ese. Do | tA a 
Leoa e ee ee 


- T 


Type ee 


PWR_XTL_EN1 


Field Name Type Reset Description 
Value 


emna fena [RO Joe —jireseves TT 
Feserved fusa [RO foo |Resened SSS 


LDO_VDD25 EX | [11] RW 0x0 LDO VDD25 can be controlled by 

T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO_VDD25 EX | [10] RW 0x0 LDO VDD25 can be controlled by 

T_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 

LDO_VDD25 EX | [9] RW 0x0 LDO VDD25 can be controlled by 

T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 

LDO VDD25 XT | [8] RW LDO VDD25 can be controlled by XTL2_EN(fron 

L2 EN PAD) if this bit is set 

LDO A DD25_ XT |[7] RW LDO VDD25 can be controlled by XTL1_EN(fron 
PAD) if this bit is set 


a yy DD25_ XT | [6] RW LDO VDD25 can be controlled by XTLO_EN(fron 
PAD) if this bit is set 

LDO _RF2 EXT [5] RW LDO RF2 can be controlled by 

XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO_RF2_EXT_ | [4] RW 0x0 LDO RF2 can be controlled by 

XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 

LDO RF2 EXT | [3] RW 0x0 LDO RF2 can be controlled by 

XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 

LDO- RF2 XTL2 | [2] RVV LDO RF2 can be controlled by XTL2_EN(fron 
PAD) if this bit is set 

LDO- RF2_XTL1_ | [1] RW LDO RF2 can be controlled by XTL1_EN(fron 
PAD) if this bit is set 

LDO- RF2_XTLO_ | [0] RW LDO RF2 can be controlled by XTLO_EN(fron 
PAD) if this bit is set 
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7.14.2.54 PWR_XTL_EN2 
0x000000D4 PWR_XTL_EN2 (0x00000000) PWR_XTL_EN2 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pse | 37 | 16 
Name SS = aS 


reserved 


re 


ee eee 
Peset [RIN em CO sm J 
a aee eee eee 


k o 


N N N 
w e me [mw [mw e e | me 


PWR_XTL_EN2 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 
Feserved fosa Jo foo [Resened TT 


LDO AVDD18 E | [11] RVV 0x0 LDO AVDD18 can be controlled by 

XT_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO_AVDD18 E | [10] RW 0x0 LDO AVDD18 can be controlled by 

XT_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 

LDO_AVDD18 E | [9] RW 0x0 LDO AVDD18 can be controlled by 

XT_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 

LDO_AVDD18 X | [8] RW LDO AVDD18 can be controlled by XTL2_EN(fron 

TL2 EN PAD) if this bit is set 

LDO_AVDD18_X | [7] RW LDO AVDD18 can be controlled by XTL1_EN(fron 

TL1_EN PAD) if this bit is set 

LDO AVDD18 X | [6] RW LDO AVDD18 can be controlled by XTLO_EN(fron 

TLO ÈN PAD) if this bit is set 

LDO SIM2 EXT | [5] RW LDO SIM2 can be controlled by 

XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 

LDO SIM2 EXT | [4] RVV 0x0 LDO SIM2 can be controlled by 

XTL1 EN EXT_XTL1_EN(fron PAD) if this bit is set 

MOEN EXIL [ 3] RW 0x0 LDO SIM2 can be controlled by 

XTLO_ EXT_XTLO_EN(fron PAD) if this bit is set 

LDO- SIM2_XTL2 | [ 2] RW LDO SIM2 can be controlled by XTL2_EN(fron 
PAD) if this bit is set 


LDO SIM2 XTLI So LDO SIM2 can be controlled by XTL1_EN(fron 
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pg e 


Too sme SIM2 XTLO | [0] RW LDO SIM2 can be controlled by XTLO_EN(fron 
PAD) if this bit is set 


7.14.2.55 PWR_XTL_EN3 
0x000000D8 PWR_XTL_EN3 (0x00000000) PVVR XTL EN3 


E 
Drame 


reserved 
ve 
_Feset [A 
e 


pa T 


N N N 
w| e e e e ee 


PWR_XTL_EN3 


Field Name Type Reset Description 
Value 


emna fea o oo fen TT 
emea fosa (ro foo fees TT 


DCDC BG EXT | [11] RW 0x0 DCDC Bandgap can be controlled by 
XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC_BG_EXT_ |[10] RW 0x0 DCDC Bandgap can be controlled by 
XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
DCDC PE — [ 9] RW 0x0 DCDC Bandgap can be controlled by 
XTLO_E EXT_XTLO_EN(fron PAD) if this bit is set 


pepe _ BG_XTL2 | [8] RW DCDC Bandgap can be controlled by 
XTL2_EN(fron PAD) if this bit is set 

shee BG_XTL1 | [7] RW DCDC Bandgap can be controlled by 
XTL1_EN(fron PAD) if this bit is set 

Ke BG_XTLO | [6] RW DCDC Bandgap can be controlled by 
XTLO_EN(fron PAD) if this bit is set 

BG_ EXT_XTL2_E | [5] RW Bandgap can be controlled by 
EXT_XTL2_EN(fron PAD) if this bit is set 

BG_ EXT_XTL1_E | [ 4] RW Bandgap can be controlled by 
EXT_XTL1_EN(fron PAD) if this bit is set 
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BG_EXT_XTLO_E [ 3] RW 0x0 Bandgap can be controlled by 
EXT_XTLO_EN(fron PAD) if this bit is set 

BG_XTL2_EN [ 2] RW Bandgap can be controlled by XTL2_EN(fron 
PAD) if this bit is set 


BG_XTL1_EN [ 1] RW Bandgap can be controlled by XTL1_EN(fron 
PAD) if this bit is set 

BG_XTLO_EN [0] RW Bandgap can be controlled by XTLO_EN(fron 
PAD) if this bit is set 


7.14.2.56 PWR_XTL_EN4 


0x000000DC PWR_XTL_EN4 (0x00005000) PWR_XTL_EN4 


[| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19] të [i716 


reserved 
Type | 


E Pe 
Peset e e tc | i RJ a Jo ca 
a CN) KERKESE 


A SOOO EL 


PWR_XTL_EN4 


Field Name Type Reset Description 
Value 


ema {ive [RO [oo [Reeves oS 
peene Tits) ao foro recone TT 


Pare WRF_XTL | [14] RW DCDC WRF can be controlled by XTL2_EN(fron 
PAD) if this bit is set 

DCDC_WRF_XTL | [13] RW DCDC WRF can be controlled by XTL1_EN(fron 

1_EN PAD) if this bit is set 


DCDC_WRF_XTL | [12] RW DCDC WRF can be controlled by XTLO_EN(fron 

0 EN PAD) if this bit is set 

DCDC_WPA_XTL | [11] RW DCDC WPA can be controlled by XTL2_EN(fron 

2 EN PAD) if this bit is set 

DCDC_WPA_XTL | [10] RW DCDC WPA can be controlled by XTL1_EN(fron 

1_EN PAD) if this bit is set 

DË” VVPA XTL | [ 9] RW DCDC WPA can be controlled by XTLO_EN(fron 
PAD) if this bit is set 
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ae MEM XT | [8] DCDC MEM can be controlled by XTL2_EN(fron 
PAD) if this bit is set 

OP ERE MEM_XT |[7] RW DCDC MEM can be controlled by XTL1_EN(fron 
PAD) if this bit is set 

acts MEM_XT | [6] RW DCDC MEM can be controlled by XTLO_EN(fron 

LO E PAD) if this bit is set 

DCDC_GEN_XTL | [ 5] RW DCDC GEN can be controlled by XTL2_EN(fron 

2 EN PAD) if this bit is set 


DCDC_GEN_XTL | [ 4] RW DCDC GEN can be controlled by XTL1_EN(fron 

1_EN PAD) if this bit is set 

rare GEN_XTL | [3] RW DCDC GEN can be controlled by XTLO_EN(fron 
PAD) if this bit is set 

ae Ek CORE xX | [2] RW DCDC CORE can be controlled by XTL2_EN(fron 

TL2 E PAD) if this bit is set 

TER CORE xX | [1] RW DCDC CORE can be controlled by XTL1_EN(fron 
PAD) if this bit is set 

Taher KOORE X |[0] RW DCDC CORE can be controlled by XTLO_EN(fron 
PAD) if this bit is set 


7.14.2.57 PWR_XTL_EN5 


C Ja [oo] =e] els as ele [>] eo] [7 [| 
C na TËT TT 


reserved 


Type 


e, eee 
[Reset ERSE A aa e aa ro 
CEE AE E ee 


PWR_XTL_EN5 


Field Name Type Reset Description 
Value 


emna fena o Joe fen TT 
emea foa ao foo [eeens SSS 


V.0.8 Spreadtrum Communications, Inc., Confidential and Proprietary 447 of 466 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM $C2713 Device Specification 


DCDC_WRF_EX | [14] RW 0x0 DCDC WRF can be controlled by 
T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC_WRF_EX | [13] RW 0x0 DCDC WRF can be controlled by 
T_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
DCDC_WRF_EX | [12] RW 0x0 DCDC WRF can be controlled by 

T XTLO EN EXT XTLO EN(fron PAD) if this bit is set 
DCDC VVPA EX | [11] RW 0x0 DCDC WPA can be controlled by 
T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC_WPA_EX | [10] RW 0x0 DCDC WPA can be controlled by 
T_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
DCDC VVPA EX | [9] RW 0x0 DCDC WPA can be controlled by 

T XTLO EN EXT XTLO EN(fron PAD) if this bit is set 
DCDC MEM EX | [8] RW 0x0 DCDC MEM can be controlled by 
T_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC MEM EX | [7] RW 0x0 DCDC MEM can be controlled by 
T_XTL1_EN EXT_XTL1_EN(fron PAD) ifthis bit is set 
DCDC_MEM_EX | [6] RW 0x0 DCDC MEM can be controlled by 

T XTLO EN EXT XTLO EN(fron PAD) if this bit is set 
DCDC GEN EXT | [ 5] RW 0x0 DCDC GEN can be controlled by 
_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC_GEN_EXT | [ 4] RW 0x0 DCDC GEN can be controlled by 
_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
DCDC_GEN_EXT | [3] RW 0x0 DCDC GEN can be controlled by 
_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
DCDC CORE E | [2] RW 0x0 DCDC CORE can be controlled by 
XT_XTL2_EN EXT_XTL2_EN(fron PAD) if this bit is set 
DCDC CORE E | [1] RW 0x0 DCDC CORE can be controlled by 
XT_XTL1_EN EXT_XTL1_EN(fron PAD) if this bit is set 
DCDC CORE E | [0] RW 0x0 DCDC CORE can be controlled by 
XT_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 


7.14.2.58 ANA_STATUS 


0x000000E4 ANA_STATUS (0x00000000) ANA_STATUS 


eT am e Eee Ee ee ee 


reserved 


EE Ee ea 


-| = A 


| Type | 


ANA_STATUS 
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Field Name Type Reset Description 
Value 


ea fema jo [oo [Raed ——OOC~=“*~*~“‘~*~*S 
Feseved [usa [o [00 [Revove IT 
Fsonoorts fisi [mo [oo | Bonding opfons 


(eonborra fia [ RO foo | Bordrg opuon 4 CS 
sonors fia [RO foo | Bordrg pions SSCS 
(eonborre fia [RO foo [emanon SSCS 
onoo fn feo foo | Bordrg pion? SS 
sonoro fia feo foo | Bordrg opiond TIT 


7.14.2.59 POR_RST_MONITOR 


Ten Ja [oo] [8 [= esale ea [7 [oo] 


reserved 
ef 
_Feset [ARCMIN e em ORE e re 
| Bt (iste (is Jre( nJroj sje rpelsja(sj2(tjo) 
| Na me | POR RST MONITOR 


Pe e e e PIT 


POR RST MONITOR 


Field Name Type Reset Description 
Value 


fesened [iva ro Joe [Reeves TT 


POR RST MONI (15:01) When power on reset active, this register is reset 
TOR to 0 


7.14.2.60VVDG RST MONITOR 


De Jo je [or [ sa ale |] [6] || 


reserved 


pre 
pr og e Ta 
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pes es e Sesa 
rene TT ester TT 


VVDG RST MONITOR 


Field Name Type Reset Description 
Value 


roe RST MON | [15: a [Fe Yoo | Wheto tare mere ee When VVDG reset active, this register is reset to 0 


7.14.2.61POR PIN RST MONITOR 


0x000000F0 POR_PIN_RST_MONITOR (0x00000000) 


E ee Se 
| Name rr 


reserved 
Ce 
_Feset il emt Rei tem em PRE LR e es 
pet EK a AEE 
| Name | POR_PIN_RST_MONITOR 


Perl Teter) PPP PPT 


POR_PIN_RST_MONITO 
R 


POR_PIN_RST_MONITOR 


Field Name Type Reset Description 
Value 


ema ea [RO foo [Reeves ———SOC=“‘“*S*~‘~*d 


POR PIN RST__ | [15: 0] RW 0x0 When POR_EXT_RST active, this register is 
MONITOR reset to 0 


7.14.2.62 POR_SRC_FLAG 


0x000000F4 POR_SRC_FLAG (0x00000000) POR_SRC_FLAG 


0x000002F4 POR_SRC_FLAG SET POR_SRC_FLAG SET 
0x000004F4 POR_SRC_FLAG CLR POR_SRC_FLAG CLR 
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Bi Pat | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Sa e e eS ae Ee 


- F POR_SRC_FLAG 


e | rw 
Set/Clr |s | 
Reset | o Jo Jo lo lo lololololololaflolelolol 


POR SRC FLAG 


Field Name Type Seti Reset Description 
Clear Value 


POR SVV FORC = RW Carer this bit could disable the 1S 
E ON debouncing time of power key after 
boot. 


POR_SRC_FLAG | [14: 0] Power on source flag: 
[0]: Debounced PBINT signal, set when 
PBINT=0 >50ms, clear when 
PBINT=1>50ms. 
[1]: PBINT initiating power-up hardware 
flag, set when PBINT=0>1s, clear after 
power down. 
[2]: Debounced PBINT2 signal, set 
when PBINT2=0 >50ms, clear when 
PBINT2=1>50ms. 
[3]: PBINT2 initiating power-up 
hardware flag, set when PBINT2=0>1s, 
clear after power down. 
[4]: Debounced CHGR INT signal, set 
when VCHG=1 >50ms, clear when 
VCHG=0>50ms. 
[5]: Charger plug-in initiating power-up 
hardware flag, set when VCHG=1>1s, 
clear after power down. 
[6]: RTC aam initiating power-up 
hardware flag 
[7]: Long pressing power key reboot 
hardware flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, 
clear after power down. 
8]: PBINT initiating power-up 
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flag, set when PBINT=0>1s, clear by 
pbint flag cir. 

[9]: PBINT2 initiating power-up 
software flag, set when PBINT2=0>1s, 
clear by pbini2 flag clr. 

[10]: Charger plug-in initiating power-up 
software flag, set when VCHG=1>1s, 
clear by chgr int flag cir. 

111: External pin reset reboot software 
flag, set when EXTRSTN=0>30ms, 
clear by ext_rstn_flag_clr. 


[12]: Long pressing power key reboot 
software flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, 
clear by pbint_7s_flag. 


[14:13]: Reserved 


7.14.2.63POR_7S_CTRL 


0x000000F8 POR_7S_CTRL (0x00000060) POR_7S_CTRL 
0x000002F8 POR_7S_CTRL SET POR_7S_CTRL SET 


0x000004F8 POR_7S_CTRL CLR POR_7S_CTRL CLR 


Ean a e Pa ee 
| Nee 


reserved 


type 
ser O 
| Reset Jo fol olelofofejeojofloleleloloflele 
| bit] 15 | sa | a3 (12) va | 0 so e rje(sjajsjajltjo 


E T ba h. V V V PBINT_7S_RST_THRESH 
A = OLD 


POR_7S_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 
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e C el es 
eens ee | eee 
I 
Fleas le a 
eae ee 


PE NL y EA Ks 5 RTC register pbint_7s_sw_rst_mode 


TS status. 


a MOT y ES pela T Clear RTC register pbint 7s_sw_rst_mode 


LR to 0 supporting long software reset mode 


with power key pressing. 


PBINT_7S_RST_ I 
SVVMODE _ “RTCS Set RTC register 


ET pbint_7s_sw_rst_mode(default 0) to 1 


supporting 30ms short software reset 


BIT FAST RVV The povver key long pressing time 


threshold: 


PBINT_7S_RST_ 


DISABLE Disable the hardware reset of power key 


long pressing. 


aa 


MODE-ATORT FT Clear RTC register pbint_7s_rst_mode to 0 


supporting software reset mode. 


PBINT_7S_RST_ . 
MODE_RTCSET Set RTC register 


pbint_7s_rst_mode(default 0) to 1 


supporting hardware reset mode. 
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7.14.2.64INT_DEBUG 
0x000000FC INT_DEBUG (0x00000000) INT_DEBUG 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 Pse | 17 | 16 
Name SS == SS 


reserved 


ee ee 

Peset [RIN cm CO im | J J 

E ee ea eae 
AU 


reserved 
B 


EB 
= Pa [ae me Pw [me [| av [| er [| 


INT_DEBUG 


Field Name Type Reset Description 
Value 


ewa fena [RO [oo [Reeves TT 
Feserved [osm [RO foo [Resened TT 


AUD_PROT_INT AUD_PROT_INT debug, if 1, interrupt will be sent 
_DEB 


INT_DEB sent 
(2 [0x0 [GPIO INT debug, i, interrupt wil be sent UJ 


B 0x0 i MI, 
ADC INT DEB [ 1] 0x0 ADC_INT debug, if 1, interrupt will be sent 
INT DEBUG EN | [0] Interupt debug enable 


7.14.2.65 GPI DEBUG 


Se EEO Ee 
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e eee 
(ese. Do Ca | (Rt Jo 
Be) a 


b 


B 
w| anon 


GPI DEBUG 


Field Name Type Reset Description 
Value 


emna fena o Joe [Reeves TT 
emea rës Jo Joe [ess TT 
Feserved fna [RO foo |Feseved TT 


HEAD_INSERT2_ HEAD_INSERT2 GPI debug 
DEB 
HEAD_INSERT_ | [8] RW 0x0 HEAD_INSERT GPI debug 
DEB 
HEAD_BUTTON_ HEAD_BUTTON GPI debug 
DEB 


eme [iy [RO foo faes TT 


7.14.2.66 HWRST_RTC 


pë EE es as ele else el 
Cens [ee 


reserved 
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m Jejeje e ee e e ee E ER ESESEN 
ame | rmes O |O n =| 


we o e o 
Pr e e cc Të 


HVVRST RTC 


Field Name Type Reset Description 
Value 


TE JE ET 
PS I- RIC R | [15: 8] Value will change according to 

HWRST_RTC_SET in RTC domain 
ra ser RTC_R ar l Software set this register to test RTC clock 


7.14.2.67 CHIP ID LOVV 


C Ja [ojele] s Is as ele ele) 
në e TT 


reserved 


CHIP_ID_LOW 


Prive TI 
reso [E Terre PITT 


ps Ji (ta (is na) n Da mnpejrje(sjejsizitjo 


CHIP_ID_LOW 


Field Name Type Reset Description 
Value 


reserve fena [RO foo —Jiresenes TT 
e fuso [RO i [CHIPIOLOW OOOO 


7.14.2.68 CHIP ID HIGH 


0x0000010C CHIP_ID_HIGH (0x00002713) CHIP_ID_HIGH 


er a0 eu ee ee ee eee ee ee 
| Nae 


reserved 
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OO 
Pr ge TT 
E ESE E E ES ERESENEN 


CHIP ID HIGH 


Name | 
e| RR S S S 
Reset | o | o jo | 0 | po fo | > Be | o | 


CHIP_ID_HIGH 


Field Name Type Reset Description 
Value 


eena fena [FO foo [Reeves ——SSC=~“~*~*~*~*~“~*~*~S 
CHIP_ID_HIGH | [15: 0] (RO | 0x2713 CHIP ID HIGH 


7.14.2.69 ARM MF REG 


aooo | ARKË REG (voo000000) | Anm meea TJ 
C [o [0 [oo] les ae ea e re r e 
Prane eg TT 


reserved 
e 
e re) 
e (iste (is ref nJro Pa be(rje(sja(sja(tjo) 


ARM MF REG 


Pr e Da IT 


ARM MF REG 


Field Name Type Reset Description 
Value 


ema fena ro Joe [Reeves TT 


7.14.2.70 AFUSE_CTRL 


Ten Ja [ols [7] sel ele JË) 
re ag TT TT TT 


reserved 
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OO 
Pr ge Pë 
Pee Jus Que ef jmfejejejrjelsjelejeltje 


reserved AFUSE READ DLY 


rne e 
reeset [o o e e eee e Tel 


AFUSE CTRL 


Field Name Type Reset Description 
Value 


eena fema o [oo [Reeve S 
Teevee fusa [o [oo [Reseed IT 


AFUSE READ R | [7] 0x0 Software write 1 to this bit to issue an afuse read 

EQ request, and polling this bit, this bit will be cleared 
to 0 when Afuse out data successfully sampled 
into AFUSE OUT registers in the following, then 
software can read back. 

AFUSE READ D | [6: 0] 0x4 of this ener must be written 8'ha2; else, 

LY AFUSE_RD_DLY will not be changed. 
For example software want to change 
AFUSE_RD_DLY to 6, software must write this 
register with 16'ha206. 


7.14.2.71 AFUSE OUTO 


less sel ele) 
rame e TT TT 


reserved 
Ka 
Reset | o lololololoelolololelelelelejoeje' 


| pit fs] fis pe f p e e e ea a e a e 
Name] o ü o 


AFUSE_OUTO 
Type 


AFUSE OUTO 
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Field Name Type Reset Description 
Value 


rae] Jo foo [Reened TJ 
AFUSE OUTO [15:0] JRO  Joxo | Adie laser fuse output data[15:0] 


7.14.2.72 AFUSE_OUT1 


C EEO Ee de ele I) 
Tone 


reserved 


See Sea eee ese 
(ese. Do te IN| a | a 
en | 5] fis (na) {ole (e jrje( sja jsqjajtjo 


AFUSE_OUT1 


ame 
vv JI ag ST 
Pres Te IS TT 


AFUSE_OUT1 


Field Name Type Reset Description 
Value 


mma [RO [oo [Reeves IT 
AFUSE_OUT1 [15:0] |RO | | 0x0 | Adie laser fuse output data[31:16] 


7.14.2.73 AFUSE_OUT2 


Cen [x [|= see [=] als (ele else lo, 
Pome [me 


reserved 
Tyre DR 


AFUSE_OUT2 


me] > S S 1 
mea fo peee e ee ESE 


E E Sees 


AFUSE_OUT2 
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Field Name Type Reset Description 
Value 


rae [RO foo [Reened TJ 
AFUSE_OUT2 [15:0] JRO | 0x0 | Adie laser fuse output dataj47:32) 


7.14.2.74 AFUSE_OUT3 


Cen Ja [ols [7] [5 [~ [slam] el] [7 [ol 
Pome 


reserved 


See Sea eee ese 
Peset Do te IN| a | a 
en [isfijisjiejnjiojojejz|e]js|a]si(NY]o 


AFUSE_OUT3 


ame 
w ooo ooo ag TT 
Pres Te SS TT 


AFUSE OUT3 


Field Name Type Reset Description 
Value 


mma [RO [oo [Reeves IT 
AFUSE_OUT3 [15:0] |RO Joxo | Adie laser fuse output data[63:48] 


7.14.2.75 ARCH_EN 


Ten To [oo] | [= [ [5 [~ [=z [a [mle] [7 [a 
Pome TT 


reserved 
wef 
_Feset e em ORC ea RC om RE e el 
| Bt [is] (ir (njrojsje(rjle(sjejsjeftjo)j 
AR 


CH 
reserved 


[reset | o 


ARCH_EN 
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Field Name Type Reset Description 
Value 


ema fena [RO [oo [Reeves TT 


Fesoved [usn [o [oo | Resoved IT 


7.14.2.76 MCU_WR_PROT_VALUE 


0x0000012C MCU_WR_PROT_VALUE (0x00000000) MCU_WR_PROT_VALUE 


Ten To [oo] [2 less ele ile) 
[iene [DT 


ia a 

Peset | te RH Ro oo 

[BT Eo) i) Ee Be a a 
MC 


MCU_WR_PROT_VALUE 


Prive [re TË 


MCU VYR PROT VALUE 


Field Name Type Reset Description 
Value 


ema [RO [oo fen 


MCU VVR PROT | [15] 0x0 Arch_en write protect bit status. 
When mcu_wr_prot_value==16'h3c4d, 
the bit is "1",else "0" 


MCU_WR_PROT | [14:0] | WO 0x0 Arch_en write protect value 
_VALUE 


7.14.2.77 DCDC CORE ADI 
DCDC CORE ADI (Ox00000000) DCDC CORE ADI 


Ten [a [ojele] ss sel ele) 
në e TT TT 
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Peset Do tc | ta Ra ao 
[eg ee Ee EE ei eo 


DCDC_CORE_CT 


reserved L ADI DCDC CORE CAL ADI 


Ka E 
Peet a o o e lr PtP 


DCDC_CORE_ADI 


Field Name Type Reset Description 
Value 


reserved [ive] [RO foo [Reeves IT 
Fesaved Jus [RO foo [Resoved IT 


DCDC_CORE_C |[7:5] RW 0x0 DCDC CORE converter control bits 
TL_ADI 000: 1.1V 

001: 0.7V 

010: 0.8V 

011: 0.9V 

100: 1.0V 

101: 0.65V 

110:1.2V 

111:1.3V 


DCDC CORE C |[4:0] RW 0x0 DCDC CORE calibration control bits, Small 
AL_ADI adjust voltage: 100/32 mV 


7.14.2.78DCDC ARM ADI 


se ss alele else) 
rane ag TT TT 


reserved 
re 
e e e e ee) 


e SESS eee Sa ee ee 


DCDC_ARM_CTL_ 
ADI 


ef ee 
Preset [a e e e ea së 


reserved DCDC_ARM_CAL_ADI 


DCDC_ARM_ADI 
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Field Name Type Reset Description 
Value 


ema fena [RO [oo [Reeves TT 
Feserved fosa [RO foo [Resened TT 


DCDC_ARM_CTL | [ 7: 5] RW 0x0 DCDC ARM converter control bits 
ADI 000: 1.1V 

001:0.7V 

010: 0.8V 

011: 0.9V 

100: 1.0V 

101: 0.65V 

110: 1.2V 

111: 1.3V 


DCDC_ARM_CA | [4:0] RW 0x0 DCDC ARM calibration control bits, (default 
L ADI 00000) Small adjust voltage: 100732 mV 


7.14.2.79 DCDC MEM ADI 


pl elsa sel ele) 
Tome TT TT 


reserved 


E DTS CT ee EET 


- Dë 


| Type | 


DCDC_MEM_ADI 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves TT 
emea fusa [RO foo [Resened TT 


DCDC MEM cCT | [5] RW 0x0 DCDC MEM converter control bits with two 
L_ADI bonding options as [bonding2 bonding1 
DCDC_MEM_CTL] 
000: 1.2V 
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001: 1.25V 
010: 1.35V 
011: 1.3V 
100: 1.5V 
101: 1.4V 
110: 1.8V 
111: 1.9V 


DCDC MEM CA | [4:0] RW 0x0 DCDC MEM calibration control bits, Small adjust 
L ADI voltage: 200/32 mV 


7.14.2.80 DCDC_GEN_ADI 


pes ase lm] oe] el w]e 
Pome ag TT 


reserved 
re 
e e RE e e 
pa (isht (if nlvoflsle(rlepën”isi2(tjo) 


reserved a e L DCDC_GEN_CAL_ADI 


ee 


DCDC_GEN_ADI 


Field Name Type Reset Description 
Value 


ema fea o [oo [Reeves TT 
Feserved sel [RO foo [Resened TT 


DCDC_GEN_CTL | [7:5] RW Ox6 DCDC GEN converter control bits 
ADI 000: 2.2V 

001: 1.8V 

010: 1.9V 

011: 2.0V 

100: 2.1V 

101: 2.3V 

110: 2.4V 

111: 2.5V 


PË GEN_CAL | [ 4: 0] DCDC GEN calibration control bits, (default 
00000) Small adjust voltage: 100/32 mV 
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7.14.2.81 DCDC VVRF ADI 


De Pele era pa aje else lej 


reserved 


Type 


i (ey (SS | ee ee ei 


DCDC_WR 
= DCDC_WRF_CAL_ADI 
reserved F CTL ADI CDC 1 _CAL_! 


Ka E oo 
Pa e e e 


DCDC_WRF_ADI 


Field Name Type Reset Description 
Value 


ema ea [RO foo [Reeves OOOO 
eseme Jus [ro foo Jresevea IT 


PA AEE [6:5] RW 0x2 DCDC WRF converter control bits with bonding 5 
as: 
[bonding4 DCDC_WRF_CTL[1:0]] 
000: 0.9V 
001: 1.3V 
010: 1.1V 
011: 1.5V 
100: 2.4V 
101: 2.6V 
110: 2.8V 
111: 3.0V 


DCDC VVRF CA | [4:0] RW 0x0 DCDC WRF calibration control bits, Small adjust 
L ADI voltage: 200/32 mV 


7.14.2.82DCDC VVPA ADI 


pes ase ele) 
C 


reserved 


E ee eee 
Peset CH am | i J 
ie en i eee 


reserved DCDC_WPA_CAL 
_ADI 
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Tyre O =ë =: =: mm 
| Reset SHE 


DCDC_WPA_ADI 


Field Name Type Reset Description 
Value 


aa ee 


ee WPA_CA Te] oo Poena DCDC WPA calibration control bits 


7.14.2.83DCDC VVPA DCM ADI 


peje Is ed lejes 


reserved 


SSeS en eee eee 
(esetë 
eT ie Sy Ee sees Bt es pod 


cu Në 


DGDC VVPA DCM ADI 


Field Name Type Reset Description 
Value 


ca ee 


DCDC _ VVPA DC Jr feo een DCDC WPA DCM/CCM control 
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